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This document summarizes the information collected from printers who voluntarily
participated in this project to evaluate alternatlve screen reclamation chemicals. These
evaluations were conducted as demonstratlons under the variable conditions of production.
The results reported in this document are, in large part, subjective and relied on the
experience and Judgement of the prmters who used these altematlve products.

This report has been subjected to: U.S. Environmental Protection Agency peer and
administrative review and approved for 'pubhcatlon Approval does not signify that the
contents necessarily reflect the views and policies of the U.S. Environmental Protection
Agency, nor does mention of trade names or commercial products constitute endorsement
or recommendation for use. This document is intended to provide printers with information
on the performance and cost of alternatlve screen reclamation products. Compliance with
environmental and occupational safety and health laws is the responsibility of each individual
business and is not the focus of this report.

i This effort has been funded by the United States Envuonmental Protectlon Agency
under Contract No. 68-D2-0175, Work Asmgnment 2-21.
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FOREWORD

Today’s rapidly developing and changing technologies and industrial products and
practices frequently carry with them the increased generation of materials that, if improperly
dealt with, can threaten both public health and the environment. The U.S. Environmental
Protection Agency (EPA) is charged by congress with protecting the Nation’s land, air, and
water resources. Under a mandate of national environmental laws, the agency strives to
formulate and implement actions leadlngr to a compatible balance between human activities
-and the ability of natural systems to support and nurture life. These laws direct the EPA to .
perform research to define our environmental problems measure the impacts, and search for
solutions. ‘

i

The National Risk Management Research Laboratory is respon51ble for planning,
implementing, and managing research, development and demonstration programs to provide
an authoritative, defensible engmeenng ‘basis in support of the policies, programs, and
regulations of the EPA with respect to drinking water, wastewater, pesticides, toxic
substances, solid and hazardous wastes Superfund-related activities, and pollution
prevention. This publication is one of the products of that research and provrdes a vital
commumcatron link between the researcher and the user community.

t
|
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The cost and performance summaries presented in this report, in conjunction with risk
estimates, are essential information for printers to use when selecting products that are safer
for employees and the environment. Associated risk estimates were calculated as part of the
overall Design for the Environment (DfE) Screen Printing Project and are presented in the
project report titled, Cleaner Technologies Substitutes Assessment (CTSA), EPA document
EPA744R-94-005. Since variables such as ink type, substrate printed, volume, and
equipment are different in every print shop, a product that is efficient and cost effective for
one facility, may not be the right choice for another shop. With these variations in mind, -
this document presents the results of the performance demonstrations of several alternative
screen reclamation products and the associated costs, without ranking or comparing any of
the products. The information on performance is largely qualitative and is based on the
opmlons of the printers who used these substrtute products in their facilities for one month.
Using the information presented in this report the printer can then estimate what products
are likely to be successful in his/her partrcular facrhty
A )

i

E Trmothy Oppelt, Director
Natronal Risk Management Research Laboratory
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A]?STRACT

This project evaluated environment:ally-preferable products for the screen reclamation
process in screen printing during month-long demonstrations at 23 printing facilities
nationwide.  Through the Environmental Protection Agency (EPA) Design for the
Environment Printing Project, printers, the EPA, reclamation product manufacturers, and
the screen printing trade association worked together to evaluate alternatives to the hazardous
chemicals commonly used during screen reclamation. -A total of ten "product systems"
" (which include an ink remover, a stencil | jor emulsion remover, and a haze remover) were
voluntarily submitted by manufacturers for evaluation. Additionally, one individual ink
remover, and two substitute technologies iwere demonstrated.

Performance cost, and risk were evaluated for each alternative chemrcal system The
portion of the project documented in this report includes the performance characteristics and
the costs. The risk assessment information is available in the EPA project document, titled
Cleaner Technologies Substitutes Assessment (CTSA), EPA document EPA744R-94-005.

- Performance was evaluated in two phases: (1) laboratory testing to ensure the
products were generally effective, and ‘(2) in-field demonstrations to evaluate product
~ effectiveness in a production situation. In general, most emulsion removers worked very
well, but the success with the ink and haze removers was mixed. Costs of switching from
a baseline reclamation system to an alternatlve system were estimated based on the cost of:
chemicals, the labor time to reclaim the screen, rag use, and waste disposal. Fourteen
facilities would realize reduced costs for ¢ screen reclamation by switching to an alternative
product. The other nine facilities would expenence increased costs.

I

Two alternative technologies were also evaluated Using the first technology, a high
pressure (3000 psi) water blaster, thequantity of chemicals needed and the time required for
reclamation were reduced. Based on 11m1ted preliminary demonstrations, the second
- technology evaluated, a sodium blcarbonate spray, may have potential for reclaiming screens
used for printing with solvent- or water-b‘ased inks.

This report was submltted in partlal fulfillment of Contract No. 68-D2-0175 under
the sponsorship of the U.S. Envrronmental Protectlon Agency and it covers a period from
December 16, 1993 to September 30, 1993
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SECTION I

Lo
INTRODUCTION
|

The Screen Printing Performance ﬁemonstrations ‘summarized in this report provide
critical information on the performance of alternative screen reclamation products and
technologies for the Design for the Envu'onment (DfE) Printing Project. One goal of the
DfE Printing Project is to encourage prmters to use risk and hazard information, along with
performance and cost data, to make mformed environmentally-sound decisions about the
chemicals and processes they use. This non—regulatory, voluntary project is a cooperative
partnership between the EPA, the Screen Printing Association International (SPAI), printers,
and manufacturers of printing supplies. As one of the initial tasks for this project, industry
representatives prioritized certain processes as the focus for exploration of environmentally
preferable alternatives. In screen printing, iscreen reclamation was selected as the focus area
for the DfE project. Screen reclamation is 'a cleaning process where ink and the print image
are removed from a screen so the screen ¢an be reused for another job. It is a three step

~ process where the ink, the stencil (or emulsion), and any remaining stain (known as "haze")

are removed sequentially. Typically a d1fferent product is used for each step, and in this
project the three products (ink remover, emu1s1on remover, and haze remover) are referred
to as a product system. . i
I ‘ '
In support of the EPA Office of Research and Development (ORD), the DfE staffr
within the Office of Pollution Prevention and Toxics (OPPT) conducted the Performance

' Demonstration portion of the DfE Printing PI'O]eCt The performance of substitute products,

voluntarily supplied by manufacturers, was evaluated under both laboratory conditions and
by printers under actual production conditions. This performance information was an
essential element of the complete analysis of the product systems, which is documented in
the Cleaner Technologies Substitute Assessment (CTSA). The CTSA integrates performance
data with information on the costs and risks, evaluated in a separate effort, associated with

~ the products demonstrated. Because all profducts were evaluated following the same protocol

in a neutral forum, the CTSA provides: printers with a more complete assessment of
alternative products than has otherwise been available from one source.

When printers consider alternative chemicals, performance of the product is often
their primary concern. This report summanzes the performance data collected during
performance demonstrations with alternative screen reclamation products carried out between
January and April 1994. The data collected include information such as, time spent on
screen reclamation, volume of product used and appearance of the screen after reclamation.
In addition to the data collected during demonstrations in printing facilities, laboratory
demonstrations were also conducted at the Screen Printing Technical Foundation (SPTF).

1




i
!
i
i
I

The intent of the SPTF evaluatlons was to, assure that the product systems sent to printers
would provide an acceptable level of performance. - Additionally, the SPTF evaluations
provided another set of observations with wh1ch to compare in-facility demonstration results.
In-facility demonstrations were designed to last one month and were undertaken so that the
long-term effects of the product systems could be evaluated under actual production
conditions at printing facilities. It should be noted that the performance demonstrations were
not rigorous scientific investigations. Instead much of this document reports the printers’
experiences with and opinions of these products as they were used in production at their
facilities. : ,
' |
In addition to performance mformatlon the costs and risks for each of the substitute
prodluct systems were evaluated. The risk mformatlon is too extensive to be included in this
document, but can be found in the CTSA.| The cost estimate for each reclamation system
included the cost of: labor time spent to reclaim the screen, the average quantity of
reclamation product used, the rags used, and the hazardous waste disposal for RCRA-listed
chemicals. To compare the costs of the substitute systems to a known system, a baseline
“was established using a traditional solvent-based screen reclamation system. The traditional
system used in the comparison consisted of lacquer thinner as the ink remover, a sodium
‘periodate  solution as the emulsronl remover, and a Xxylene/acetone/mineral
spirits/cyclohexanone blend as the haze remover. These chemicals were selected because
screen printers indicated they were commonly used in screen reclamation. For all cost
.estimates, it was assumed that the chemlcals were applied manually to 6 screens per day,
each 2,127 in® (approximately 15 ft?) in 51ze It is important to note that the costs of the
alternatlve products are compared to the baselme product system and not to the actual system
currently in use at the facility. A basehne was selected to obtain the ‘most useful and
consistent information. Comparing the demonstrated products to each facﬂ1ty s current
product would have been highly inconsistent because of the range of products in use at the
volunteer plants. Additionally, such a comparison would not be representative of printers,
because these facilities volunteered to assist in identification of environmentally preferable
products, which may indicate that they are more concerned and aware of environmental
issues than the average printer. For example several of the facilities were already using
products that were nearly identical to the products being demonstrated. With the variability
among the products currently in use by the; |participating facilities, it was determined that a
comparison of the demonstration products to a baseline product would give printers more
useful information than a comparison to products currently in use.
: s .
, ; v ,

A total of ten alternative screen |reclamation systems were submitted for the
demonstrations. Each product system was 'sent to two or three facilities in addition to the
testing done at SPTF prior to the on-site dehlonstrations In most cases, the results for the
same product system varied somewhat from one facility to the next. For the ink and haze
removers the products generally received a better performance evaluation at SPTF than they
did in the field demonstrations. The performance of the majority of these products was
considered fair by the printers, however there are some exceptions where the performance
was consistently evaluated as good, both ‘at SPTF and at the printing facilities. The
performance of 8 out of the 10 emulsion removers submitted was very good. Both at SPTF

F
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and at the facilities, the emulsion removers removed the stencil quickly and completely and

many of the printers wanted to continue usmg these products after the demonstrations were

over. L
: i

Background on the screen printing p':ocess screen reclamation, and the environmental
issues associated with the industry are descnbed in Section II. Details on the demonstration
methodology used durmg laboratory tests at SPTF and during field demonstrations at printing
facilities are given in Section III. Section IV describes the printing facilities that volunteered
their plants for the demonstrations. A general description of the types of products submitted
is given in Section V. For each product system, the SPTF testing results and the facilities’
evaluation of the products are summarized in Section VI of this report

The summaries in Section VI prov1de a description of the product performance and
the cost summary for each product system, but do not rank or endorse any product systems.
As the printers involved in this project pomted out, the specific operating conditions of a
print shop (e.g., ink type, mesh count, drying time) can influence the product performance
significantly. For this reason, selected facﬂlty characteristics are also detailed in the Section
VI evaluations. It should be noted that the trade names of the products are not used in this
report nor were they given to individuals mvolved in performance demonstrations. Instead,
~ the chemical formulation of each product is listed in Table 6.1 at the beginning of Section
VI. Using the descriptions of product lperfonnance in conjunction with the chemical
formulations table (Table 6.2), printers can determine which product system(s) they think
would be most suitable for their facility.; Once that determination is made, printers can
contact their distributors, inform them of the type of product they are looking for (based on
the chemical composition), and ask for a recommendation on such a product system. A list
of the participating manufacturers is given‘ in Appendix H of this report. The list includes
telephone numbers and contact names; so printers can also directly contact these
manufacturers if they prefer. For more mformatlon on the risks associated with each product
system, the printer should refer to the EPA’s CTSA Screen Reclamation document.
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SECTION II

. i . -
BACKGROUND ON SCREEN PRINTING

|
SCREEN PRINTING PROCESS E

Most printing processes use an imp'ervious metal, plastic, or rubber plate to transfer

an image to a substrate. Screen printing, lixowever, does not use such a system; instead ink

, is forced through the unblocked portion of a porous screen onto a substrate. The image is
f defined by a stencil which is adhered to thp fabric screen. The finely woven screen mesh
is usually stretched tightly over a wooden or aluminum frame which forms a shallow well
; where ink is applied. Ink is placed on the screen and is pressed through the mesh with a
rubber blade (a "squeegee") onto the substr:ate. Ink will pass through the mesh and onto the
b substrate except in the areas where the stencil has been applied. The screen is raised and
i the printed substrate is either manually placed on a drying rack or on a conveyor which
‘, moves the printed material into a drying um’t As the printed substrate moves out from under
; the screen, another substrate is put in its place. When the screen is lowered again, the

i squeegee is drawn across the screen and the image is printed again on the next substrate.

. t
Screen printing offers the printer mdre versatility than most printing processes in that

: it can deposit ink at variable thicknesses,: including relatively heavy deposits, with high
| : quality pigments on almost any surface, regardless of size or shape. This variability in ink .
, thickness and print substrate allows the scr:een printer to print brilliant colors, and durable

products that can withstand harsh weather conditions (for outdoor signs) and laundering (for

printed T-shirts). Substrates commonly usé,d by screen printers include paper, paperboard,

plastics, glass, metals, textiles, and many other materials. Ink types used in screen printing
, include solvent-based, UV-curable (ultraviolet curable), water-based, and plastisol inks. The
i choice of ink depends on the substrate being printed and the equipment available in the
: facility. This project focused on screen printers who print on plastic and vinyl substrates.

L Screen Reclamation

i : An imaged screen can be reused multiple times to print the same image or the stencil
t can be removed so a different image can be applied. Removal of the image and ink from
the screen is called the reclamation process.| Due to the high cost of the screen material ($25
- $45/yard for 40" wide mesh) and the labor required to replace a screen, most printers
reclaim their screens for reuse. According to a 1990 SPAI survey of the industry, 90.3
percent of screen printers reclaim screens daily. Screen reclamation techniques vary from
one facility to another, however, the three basic steps typically performed to reclaim a screen
are: ink removal, emulsion removal, and haze removal.

|
I
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‘ Ink removal is the first step in reclarmmg a screen. Generally, facilities scrape off
excess ink and chemically remove ink res1due from the screen at the end of every press run,
regardless of whether the screen is to be reclalmed or reused with the same image. The 1990
SPAI Industry Survey found that 97.5 percent of the prmters responding use an ink remover

: daily. In most facilities, an ink remover, product is sprayed, poured, or wiped onto the

! screen. The ink remover chemical and the ink are both wiped off or rinsed off the screen.

ink does not interfere with the removal of the stencil. The predominant emulsion removal
chemical in use today is sodium metapenodate It is sold either as a powder that is mixed
with water at the facility or in a water solution as a liquid. The liquid is typically sprayed
: on the emulsion, rubbed in with a brush whrch loosens the stencil and is rinsed off with a
pressunzed water wash. [

After the emulsion is removed, a haze or a "ghost" of the i image may remain on the
screen, If the haze is dark enough, it may, act as a stencil by blocking the ink from passing
through the screen. A light image, called a ghost, will then appear on the substrate during
: ‘ the next printing job. Haze may also interfere with the adhesion of the next stencil. The
‘ haze is caused by ink or stencil that gets|caught in the areas between the overlap of the

screen threads or that is stained into the threads of the screen. If a haze is visible or

suspected, a haze remover is apphed before reusing the screen to avoid printing a_ghost in
: the next print run. Haze remover is typrcally either a paste that is brushed onto the affected
l area, or a liquid that is sprayed onto the screen and then brushed in. The chemical and the
: haze are then rinsed off, typically with a h1gh pressure washer. Haze remover chemicals are
i . often caustics and can damage or weaken the mesh if used excessively or if allowed to
i remain in contact with the mesh for too long

The ink remover, the emulsion remover and the haze remover are sometimes sold
together as a screen reclamation "product system " For the DfE Performance Demonstration
Project, manufacturers were encouraged|to submit complete product systems. When
purchasing a product system, as opposed to buying the individual products, the printer is
’ assured that the products are designed to work together and that there will be no chemical
: , incompatibilities between the system components A total of ten product systems, one
individual ink remover, and two altematlve technologies were evaluated by the DfE Screen
Printing Project. i

| ,
Environmental Concerns Associated with Screen Reclamation

“ Screen reclamation was selected as :the focus area of this projeet, for several reasons:
° Screen reclamation products often contain highly volatile organic solvents.

Depending on the amount of product used, federal, state, or local regulations

may limit the amount of volatile organic solvents used in the printing facility.

In order to meet regulatory requirements and to protect the health of the
workers, many prmters are lookmg for less volatrle cleaners.

5
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Ink removal precedes emulsion removal (also called stencil removal) so that excess
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. Wastewater from screen reclamation typically goes directly down the
drain. According to a 1992 survey by Screen Printing magazine (pnnted in
the April 1992 issue of Screen Printing), 191 out of 250 companies (76

- percent) reported they send unfiltered waste down the drain (to sewer or

septic). Ink, emulsion, a.nd/or reclamation chemicals are likely to be in the

| . unfiltered rinse water which' could lead to health and environmental problems

; as the wastewater goes to a treatment facility, a waterbody, or a septic
;- system.

° Confusion over products that claim to be "blodegradable," or "drain-
safe." Although a given product may itself be safe to rinse down the drain,
once it is mixed with ink or remu1s1on drain disposal may not be permissible.
Also, confusion surroundmg the term "biodegradable” is widespread among
printers; each manufacturer regulator, and printer may have a unique
definition for the term. It is important for printers to check their local, state
and federal water regulatlons prior to discharging such a product.

i ‘The CTSA addresses these issues by presentmg mformatlon on the costs and benefits

associated with different screen reclamation options, such as occupational exposure concerns,

| cost differences, and performance effectiveness. The Performance Demonstration portion

‘ of the project concentrated on evaluating and documenting the performance of the alternative
product systems.




'SECTION Il

PERFORMANCE DENIONSTRATiION AND COSTING METHODOLOGY

| |
PERFORMANCE DEMONSTRATION !IVIETHODOLOGY

Performance evaluations were conducted in two distinct phases: (1) the Screen
Printing Technical Foundation (SPTF) evaluated each product system under controlled and
consistent laboratory conditions; and (2) volunteer printing facilities nationwide collected
much of the same information, but did so under the more variable conditions specific to their
- production runs. The testing methodology for both phases of the demonstrations was
developed by consensus with the involvement of EPA, SPAI, individual screen printers, and
manufacturers and suppliers of screen reclamatlon products and equipment. Due to the
numerous variables associated with screen reclamation, the work group agreed that a
rigorous scientific test of screen reclamation product systems would be difficult to develop.
The group decided that it would be preferable to rely on the seasoned judgment of screen
printers in evaluating the effectiveness of the alternative products. Additionally, the group
felt that a month-long demonstration at the Volunteer facility was required in order to identify
the types of problems that occur only afterirepeated uses of the product on the same screen.
For example, a product may cause gradual damage to the screen mesh that does not
immediately affect print quality and is not VISually noticeable until after multiple apphcauons
on the same screen.

1
- i
Laboratory Testing Methodology !

‘ The intent of the SPTF evaluat1ons was to assure that the product systems sent to
printers would provide an acceptable level of performance. Screening at SPTF also provided
another set of observations to compare with in-facility demonstration results. At SPTF, each
product system was tested on three imaged screens; one with solvent-based ink, one with
UV-cured ink, and one with water-based 1nk One of the most important aspects of the
SPTF methodology was that the evaluat1ons were conducted under consistent conditions for
all screens (e.g., tension, mesh type, emulsion type, thread count, image). In addition, the
same technician conducted the evaluations for all product systems at SPTF. The technician
recorded the following information: amount of product used, time spent on each reclamation
step, level of effort required, and a quahtatlve assessment of product effectiveness and screen
condition. A complete description of the SPTF methodology and parameters used is included
in Appendix G.

|
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Field Demonstration Methodology i

|
Each printer evaluated the effectiveness of one screen reclamation product system.
- In most cases, the system included an lpk remover, an emulsion remover and a haze
remover. The facilities were responsible for reclaiming up to 12 screens per week over a
thirty-day period utilizing the specified | product system and recording the product’s
performance for each screen. (See Appendlx F for the complete Facility Demonstrations
Methodology). |
SPAI recruited volunteer screen pﬁnters who print on plastic and vinyl substrates
from across the country. EPA and SPAI staff matched the submitted product systems to
volunteer printing facilities based on ex1st1ng equipment, ink type, and current practices.
Most product systems were evaluated in two or three facilities to provide performance data
from different operating and ambient condltlons Prior to shipping product systems to
| printers, SPAI repackaged products or removed identifying marks and brand names so that
' those printers evaluating the products did not know the manufacturer or product name.
: Masked MSDSs and application mstructlons were also developed and were shipped along
= with the product systems to each facility. } '

! : , v
P -Prior to the start of the demonstrauons, a project observer .was assigned to each
i . facility. Observers were not EPA employees, but were drawn from the staff of Abt
Associates Inc. and its subcontractor, Radian Corporation. For each of their designated
i facilities, the observer was responsible for collecting background information, visiting the
facility on the first day of alternative product use, following the facilities progress throughout
the demonstrations, and reporting the results. Before the observers scheduled their on-site
visits, each facility received a Facility Baekground Questionnaire (see Appendix A). The
data from the questionnaires were used for| several purposes. First, the questionnaires were
used to collect facility background information such as the number of employees, the
. facility’s system for tracking screens, and; the types of products printed. This information
! was used to help explain the different expenences of the two or three facilities who
i demonstrated the same alternative syster’n Second, the facility’s current application
' procedures were reviewed to determine 1f they were similar to the application method
recommended for the alternative product. Where possible, the project attempted to minimize
changes in application techniques when switching over to the alternative product system.
: - This was done because it was assiumed that screen reclamation employees would be most
; receptive to new products that caused the 'least disruption of their normal routine. Third,
! information was collected on the chemical composition of the facility’s current screen
‘ reclamation products to determine if there would be any incompatibilities between the
alternative products and the facility’s standa1d products that had previously been applied to
the screen. In cases where the standard and alternative products were chemically very
different, the possibility of mcompatlblhtlies existed and may have influenced the product
performance. Cases where this could have occurred are noted in the text discussing
performance results in Section VI. ‘

i
!
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After the Facility Background Questionnaire was completed, alternative products were
shipped to the volunteer printing facilities. IBefore the facility could start using the produc*ts
the assigned obsetver visited the plant. During the visit, the observer first explained the
goals of the project to all employees who mlght be using the alternative products. Next, the
observer watched one screen being cleaned using the current screen reclamation procedures
and recorded information about the current product system’s performance on an Observer
Evaluation Sheet (see Appendix B). Then the observer explained the application techniques

~of the alternative product system. The observer then watched the reclamation of three
different screens with the alternative products and recorded information on Observer
Evaluation Sheets. This routine allowed the observer to verify that the employees understood
how to use the alternative product system and how to record data on the alternative system.
Information collected on the Observer Evaiuatlon Sheets included:
° Screen condition: screen size, thread count, mesh material, ink type and
color, emulsion type, numbér of impressions of previous run.
Facility ambient condmons. temperature, humidity, ventilation.
Reclamation procedures: apphcatlon method used for ink remover, emulsion
remover, and haze remover; drying time between each reclamation-step.

° Product usage: quantity of product used, the time it took to clean the screen,
the effort required. v
° Screen inspection: effecuveness of each product, evaluation of print image

quality after reusing the screen

- After the observer’s visit, the facmty continued to use the alternative products for one
month. During this time, facility staff recorded performance information on the alternative
product systems for up to 12 screen reclamatlons per week, using the Printer Evaluation
Sheets. Using evaluation sheets (see Appendlces C and D), the printers recorded much of
the same information on product performance that the observers collected during their site
visit. The evaluation sheets for the prmters, however, were less detailed to minimize the
printers’ record-keeping burden. Forms were kept short and simple to increase the likelihood
that data would be recorded consistently and completely.

To supplement the information recorded by the printers, each week the DfE observer

~ telephoned the facility staff for an update | on the product system’s performance Through-

these calls, the observer was able to determine if any changes were made in the way the

products were used, and if the facility was having any problems with the products. These

calls were documented in telephone logs (see Appendix E) and this information was used in
“the descriptions of the performance results for each facility presented in Section VI.

Alternative Technologies Methodology

In addition to the demonstration of altemat1ve chemlcal product systems, the DfE
Printing Project evaluated the performance of two alternative screen reclamation
technologles These substltute processes rely on specmhzed equipment, and were, therefore,

I
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not demonstrated at SPTF. Instead, the observers travelled to facilities where the equipment
was available and evaluated the processes usmg criteria similar to those used by SPTF during

their tests of the alternative chemicals. The two technologies demonstrated were: (1) a high
pressure water blaster; and (2) a sodium blcarbonate reclaim system.

For both of these evaluations, anu observer brought three imaged screens to the
demonstration site. - Once on-site, the observer applied ink to each screen. Solvent-based
ink was applied to one screen, UV ink to another, and water-based ink was applied to the
third screen. The alternative technology was then used to reclaim each of the screens and
the observer recorded the same data as was recorded for the alternative chemical systems.
For the high pressure water blaster technology, testing was conducted at a printing facility
that was already using the required equipment in production. For the sodium bicarbonate
technology, the evaluations were done at the equipment manufacturer’s facility, since it is

still a developing technology and is not in use at any printing facﬂltles

|
t

COSTING METHODOLOGY E
In general, the cost estimate for each reclamation method was composed of the sum
of four distinct cost elements: labor, reclamatlon products, matenals, and waste d1sposal

Labor R
l

The pnnter s staff time spent on each reclamation step (e.g., ink removal emulsion
removal, haze removal) was collected or estlmated from various sources. The total time
- estimate does not include collecting screens from printing areas, waiting for product reactions
as might be specified in the manufacturers s application instructions, maintenance of
reclamation area, or handling of segregated waste materials. The labor cost was calculated
as the total time spent multlphed by (1) the average wage rate for screen reclaimers of
$6.53/hour (as reported in SPAI’s 1993 ‘Wage Survey Report for the Screen Printing

Industry) and (2) an industry multiplier of 2.01 (calculated from SPAT’s 1992 Operating

Ratios Study) to account for fringe and ovelrhead costs.

I

i

Reclamation Products
The average usage per screen was 'calculated for each product @i.e., ink remover,
emulsion remover, haze remover) used by a particular facility. Because of w1de variations,
no attempt was made to average across facﬂmes or product systems. For comparative
purposes, "normalized" average quantities were calculated by multlplymg actual usage with
the ratio of the baseline screen of 2,127 in’ to the recorded screen size. Multiplying usage
with the unit cost of each product (provrded by each participating manufacturer and
summarized in Table 3.1) yielded the reclamation product costs. Costs associated with
- special storage requirements for products were not considered in the cost analysis.
l _ ‘
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TABLE 3.1

ALTERNATIVE RECLAMATION fSYSTEMS: MANUFACTURER PRICING

!
E
i
i

Product
System Ink Remover Emulsion Remover Haze Remover
Alpha  $18.20/gallon $4.00/gallon $10/kg
{$850/55 gallons)
Beta $15.1 O/gallon Ink remover only Ink remover only
Chi $31.20/gallon $32.00/gallon $31.20/gallon
($1,315/55 gallons) ($438/15 gallons) - {$1,315/55 gallons)
. ($1,238/55 gallons) ) '
Delta $20.00/gallon E $32.00/gallon $20.00/gallon
{$900/55. gallons) i ($438/15 gallons) {$900/55 gallons)
| {$1,238/55 gallons)
Epsilon. $7.80/gallon - $29.80/kg $2.40/kg
Gamma  $11.00/gallon $3.50/kg $10.40/galion
(25 liters/$72) (25 liters/$62)
Mu $7.80/gallon $10.40/gallon ' $37.80/gallon |
(20 liters/$41) (3 five liter units/$41) (5 five liter units/$50)
Phi $24.95/gallon | $24.95/gallon $39.95/gallon
Omicron $13.40/gallon E $11.00/gallon No haze remover
{$540/55 gallons) ' ($530/55 gallons) Degreaser costs:
: ‘ $10/gatlon
{$500/55 gallons)
Theta . No ink remover costs $21.95/gallon $43.00/gallon
' Other costs: $5,170 4 ’
! Zeta $23.00/gallon _ . $23.00/gallon $30.00/galion
E ; ‘ ‘
. . |
f 11 ,
- - .




Materials (e.g., rags, screens)

Rag use was estimated or recorded for the baseline and all substltute products. It was
assumed that rags were leased and laundered at a cost of $0.15/rag. Changes in the number
of application brushes between the baseline and substltute methods is considered
inconsequential. t

|
Waste Disposal ;

|

Hazardous waste disposal costs were assumed only if the reclamation products contain
RCRA-listed chemicals or if the products are defined as characteristic wastes due to their
ignitable nature (see Table 3.2). For each product system, hazardous waste generation rates
(in g/day for 6 screens), were est1mated1 by chemical engineers on EPA’s staff. This
methodology does not consider the possible effect residual inks may have on the waste’s
hazard classification. It also assumes that other wastestreams at the facility are hazardous;
thus, the labor cost of training and managmg hazardous wastes is not associated with screen
reclamatlon only. Given that filtration systéms used to remove residual inks and reclamation
products from spent wash water (spent ﬁlters must be disposed of) may be required for both
baseline and alternative analysis. The analys1s focuses on quantifying cost differences among
reclamation methods.
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T.jABLE 3.2

DETERMINATION OF RCR%-\ HAZARDOUS WASTE LISTING

Product :
System Ink Remover ‘ Emulsion Remover Haze Remover
Alpha RCRA characteristic waste None None
{ignitable) i
Flashpoint - 101°F/38°C |
Beta None Ink remover only lnk‘rémover only
Chi None » ¢ None None -
Delta None ‘ | None - None
Epsilon RCRA Listed waste ‘ None . 1':1 dilution with ink
{cyclohexanone - all other remover. All components
components qualify as listed [ - qualify as hazardous waste
under mixture rule). Also . i under mixture rule.
Characteristic waste (ignitable) |
Flashpoint = 46°C/115°F [
Gamma None. ' ' | None None
Mu RCRA Characteristic waste ‘ 'Nor_leA None
(ignitable)
Flashpoint = 131°F/55°C
Phi None ane ’ None
Omicron None | Nome ~ None
(AE & g '
AF) . |
Theta No ink remover - None | o o 7 RCRA Listed waste
) {cyclohexanone - all other
components qualify as
listed under mixture rule)
Zeta RCRA Characteristic waste None , None
(ignitable)

Flashpoint = 101°F/38°C

All information on flashpoint was gathered from masked MSDSs submitted by supplier. None of
the above information should be used for compliance purposes. None of the chemicals in these
formulations is listed as toxic characteristic contaminants and were not treated as such in the cost
analysis; however, printers should use the Toxicity Characteristic Leaching Procedure (TCLP) to
determine the applicability of the toxicity chariacteristic to their particular waste stream.

‘ Lo , ‘

1
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SECTION IV

i

CHARACTERIZATION OF PARTICIPATH\IG FACILITIES

i
i
!
i
i
l

PRODUCTS PRINTED

The cooperation of the volunteer pri.nting facilities was essential in obtaining the
performance data for this project. The iparticipating printers were not intended to be
representative of the screen printing industry as a whole. They were, however, fairly typical
in the type of products produced. The DfE project did limit participation to facilities using
plastic and vinyl substrates to reduce one source of variability. Most of the participating
. printers also printed on other media, such as paper, metal, glass, or ceramics.

The screen printing industry in the Umted States can be divided into three major types
of facilities: ‘ !

1
[

|
. Commercial screen prmters' Commercial operatlons print garments, signs,

posters, decals, and banners for commercial applications, commercial screen
printing shops are assumed to be the most prevalent in the industry.

° Industrial screen printers: Industrial screen printers print front panels,
circuits, glassware, and labels for original equipment.
o’ In-plant screen printers: Many manufacturing facilities have in-house screen

printing departments that are dedicated to printing markings or decals for the
parts produced in that facility. Although they operate screen printing
equipment, their primary busmess is not screen printing, and they do not
classify themselves as screen printers.

The majority of the printers participating in the DfE Printing Project were
commercial screen printers. Because the in-plant screen printers are typically classified by
the products they produce, not by the processes they use to produce those products, it is
difficult to quantify the size of the screen printing industry in the United States. SPAI
estimates that there are at least 40,000 plants in the U.S. with screen presses, not including
in-plant operations or the majority of mdustnal screen printing operations. The 1990 SPAI -
survey of the industry estimated that 55 percent of commercial screen printers print on
textiles. Graphic arts printing is another major category in commercial screen printing and
it includes such diverse products as pomt—of purchase displays, posters, decals, and banners.
The types of products printed by the Volunteer facilities is just as diverse as the range for the
industry as a whole. The most common products of the participating facilities includes
labels, store displays, decals, panels, graphic overlays, nameplates, banners, signs, and fleet
graphics.
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SIZE OF FACILITIES

Approx1mate1y 90 percent of the volunteer facﬂmes had less than 50 employees,

which is consistent with the 1992 Screen Printing magazine survey which found that 86
percent of the screen printing facilities had fewer than 50 employees. Unlike the national
averages, however, the number of partlc1pat1ng shops with less than 20 employees (47
percent) was almost the same as the number of shops with 21 to 50 employees (42 percent).

Nationally, approximately 71 percent of the facilities have less than 20 employees, while
only 14 percent have 21 to 50 workers. Table 4.1 compares the number of screen printing
employees per facility nationwide (data from the 1992 Screen Printing magazme survey) to

the number of employees in the volunteer ;facﬂltles
!

TI-;\BLE 4.1

NUMBER OF EMPLOYEES I;N SCREEN PRINTING FACILITIES
| : .

% |[of Facilities % of Volunteer DfE

Number of Employees Nationwide Facilities
1-20 71.5% 47%
21 - 50 | 114.0% 42%
51 - 100 ' 7.8% 1%
More than 100 ! 7.4% - 0%

|
i
ACCEPTANCE OF ALTERNATIVE PRODUCTS

The attitudes of the part1c1patmg fac111t1es staff towards the adoption of alternative
screen reclamation products is most likely not reflective of the industry as a whole. All
demonstration plants were members of SPAI and they volunteered their facility and their
time to participate in this project. Their willingness to change their procedures in order to
identify environmentally preferable products for their own facilities and for other printers
shows a commitment that may not be representatlve of the industry. This is borne out by
* the fact that many of the facilities mvested considerable time experimenting with different

application techniques to achieve opt1ma1 performance from the alternative products.
- Although all facilities volunteered to partlclpate for the full month-long demonstration, some
facilities discontinued product use prematurely because of changes in. their personnel and
production schedules, or because of poor product perfonnance

15




SECTION V

CHARACTERIZATION OF PRODUCTS DEI\/IONSTRATED

, | '
ALTERNATIVE PRODUCT SYSTEM FUBMITTAL PROCEDURE

Manufacturers’ cooperation in this project was essential to gather performance
information on as many alternative product systems as possible at the start of the project.
The DfE project staff contacted all known manufacturers of screen reclamation products
designed for printers who use vinyl or plastic substrates, and invited them to submit
alternative product systems. In addition to duectly contacting manufacturers, the DfE project

- team also encouraged product subnnttals through articles in trade magazines and

announcements at the annual SPAI conventlon and trade show. This is due, in part, to the
expectation that impending regulations may effect market availability and use of these
substances. The DfE Project Staff did not solicit those products containing chlorinated
compounds due to the scheduled phase-out of many of these chemicals under the 1990 Clean
Air Act Amendments.

' i

Prior to submitting their products, 'manufacturers were informed that product trade -
names would be masked throughout the demonstrations. Neither the volunteer printers nor
the DfE observers would know the manufacturer of the products being evaluated. Trade
names are not listed in the CTSA document or in this report. Product systems are only
identified by a generic formulation: a list of the chemical components associated with each
individual product (the ink remover, the erlnu1s1on remover, and the haze remover). These

formulations are presented in Section VI in tables 6.1 and 6.2.
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SECTION VI
PERFORMANCE AND COST RESULTS
EXPLANATION OF VARIABILITY IN RESULTS

This section describes the productisystems’ performance during the demonstration
project and the cost of each alternative system compared to a baseline system. For each
system, a description of the demonstration facilities is followed by the results from the
evaluation at SPTF, the details of performance at the volunteer printing facilities, and the
costs for each volunteer fac1]1ty to switch f1l'om a baseline system to the system demonstrated
at their plants. A table is also included for each product system wh10h provides summary
statistics from the performance and cost of the system

The information summarized in this section comes from five sources:

° SPTF evaluations where screens with different ink types (up to three types:
solvent-based, UV-cured, and water-based) were reclaimed with the
alternative product system;

° Facility Background Questlonnan'es profiling prmtmg and reclamation
operations of each site; |
° DfE Observers Evaluation Sheets where the observer recorded information on

one reclamation with the current product system and up to three reclamations
using the alternative product system;

° Printers Evaluation Sheets where the facility employees completed as many
as 12 observation forms per week for four weeks; and :

° Logs of the weekly follow-up calls made to each facility by the DfE
observers. ‘ l -

|

Performance demonstrations were | not scient:iﬁca]ly rigorous but were subjective
assessments which reflected the conditions :and expenences of the employees at two or three
individual facilities. As the printers involved in this project pointed out, the specific
parameters of a print run can influence product performance significantly. In several cases,
two facilities with similar operating parameters using the same reclamation products had very
different perceptions of the product performance Among the reasons why the results of
performance demonstrations for one particular product system may differ from one facility

to another and/or from the SPTF results are:

° Variability of screen condltlons. Because performance demonstratmns were
carried out during productlon runs, many factors which affect the performance of
reclamation products were not contro]led during the performance demonstrations
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including: age of screen, ink color, ink coverage, image size, ink type and drying
time prior to reclamation. | '

° Variability of ambient conditions. Conditions, such as temperature, humidity,
and ventilation were recorded but not controlled during performance demonstrations.
: Many screen printers reported that ambient conditions affect performance of the
| products they use (e.g., temperature and humidity effect on drying of ink on screens).

; © Chemical interactions with prodhcts used previously on the screen. Printers and
! manufacturers have reported that chemicals previously applied to clean a screen can
: affect the performance of products currently used to clean the screen. Product
systems are often designed for chemical compatibility during the screen reclamation
process; if another product is added to the product system that is chemically
incompatible, cleaning performance of the system may be affected. For example, if
a printer who has been using a varief:ty of hydrocarbon solvents, such as acetone and
xylene for screen cleaning, switches to an alternative product to clean the screen, the
performance of the alternative system may be affected by a residue of hydrocarbons
: on the surface of the screen. Testil:lg may have been more effective if a new screen
! was used, however, this was typically not the case in the performance demonstration.
‘ In either case, the performance dem:onstration may have been affected by (1) residue
chemicals on the surface of the screen or (2) the chemical "conditioning" of the
screen. !

|

| ,
® Variability of staff involved in performance demonstrations. During laboratory
testing, the same technician conducted all tests and recorded the results. At the
volunteer facilities, several different!individuals often conducted the reclamations and
recorded the data. Reclaimers’ pa}st experience also differs and can affect their

i . perception of performance. For example, a screen reclaimer who has only used

| highly effective, and sometimes hazardous, ink removers may differ in their opinion
of "moderate scrubbing effort" f#om a reclaimer whose current ink remover
instructions call for several minutesi of scrubbing with a brush.

: | :

: * Level of cleanliness expected by the facility. The DfE observers found that

~ different facilities could have very different opinions about the cleanliness of a
screen. At some facilities, a light haze is acceptable and it does not affect the quality
of future prints. Other facilities ;may require that every screen look new after

reclamation. !

|

Where possible, the text summaries of prociuct system performance in this section point out
where these factors may have contributed to disparate results among facilities evaluating the
- same product system.

. v
The inclusion of widely variable cor%ditions across and within facilities and the short -
! duration of the performance demonstrationls did not allow the results to be interpreted as
definitive performance assessments of the product systems. In addition, some facilities did
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not provide the full complement of observatron forms for several reasons including:
unacceptable performance of the product system personnel problems, insufficient volume
of products supplied, and, in one case, lost records of the performance demonstrations.
Based on the forms that were completed by' the printers during the four week demonstration,
analyses were prepared for each product system keeping each facilities’ experiences with
that product system separate. A number of statistics correlations were attempted for each
facility but the results are not statistically srgmﬁcant due to small sample size. Correlations
included:

* the effectiveness of ink removal compared with variables such as effort/tlme spent

on ink removal, ink color, number: of i impressions

* the condition of screen after emulsion removal step compared with variables such

as effort/time spent on emulsion removal prior ink coverage

® the condition of screen after all; reclamation steps are complete compared with

effort/time spent on haze removal, ieffectiveness of previous steps

Where appropnate, these results are mcluded within the text summaries of each
product system. Summary statistics, such as average amount of product used, are presented
in accompanying tables.

PRODUCT SYSTEM CHEMICAL FORMULATIONS i

~ One of the goals of this pI'Q]eCt 1s to encourage printers to use risk and hazard
information to make more informed, envrronmentally—sound decisions about the chemicals
and processes they use. To accomplish th1s goal, Tables 6.1 and 6.2 provide printers with
the chemical formulations of the product systems demonstrated. Since product trade names
are not given, the printer must identify the‘ products by their chemical class. The first table
(Table 6.1) lists the formulation of each product system in generic chemical categories The
- second table (Table 6.2) describes the chemlcals which are included in each generic
classification. Using the chemical composrtlon information in conjunction with the
performance summaries, printers can determine which product system(s) they think would
-be successful in their facility. Once that detenmnatron is made, printers can contact their
distributors, inform them of the type of product they are looking for (based on the chemical
formulation), and ask for a recommendatron on such a product system. A list of the
participating manufacturers is given in Appendrx H of this report. The list includes
telephone numbers and contact names so printers can also directly contact these
manufacturers if they prefer. ‘ } -
|
In making a decision on which products to try, the printer can evaluate the laboratory
results, the field demonstration data, and the cost summaries. For more information on the
risks associated with each product systenfl the printer should refer to the EPA’s CTSA
Screen Reclamation document. These products are referred to as "alternatives," however,
a printer can only evaluate the relative human health risks and the environmental impacts of
these products by reviewing the health and environmental risk information presented in the
CTSA.
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TABLE 6.1

CHEMICAL COMPOSITION OF ALTERNATIVE SCREEN RECLAMATION SYSTEMS

!

Methoxypropanol acetate

Product i . .
System Ink Remover - , Emulsion Remover Haze Remover
Alpha Aromatic solvent naphtha | Sodium periodate Alkali/caustic =~
Propylene glycol series ethers Water Tetrahydrofurfuryl alcohol
: : : ‘ Water
- Beta 2-octadecanamine, N,N- , Ink remover only Ink remover only
dimethyl-,N-oxide or a modified '
amine from unsaturated soy
bean oil fatty acid
Water
Chi Diethylene glycol series ethers ‘Sodium periodate Diethylene glycol series
Propylene glycol series ethers Water ethers
N-methyl pyrrolidone Propylene glycol series
Ethoxylated nonylphenol i ethers
o g N-methyl pyrrolidone
Ethoxylated nonylphenol
Deita Dibasic esters - Sodium periodate Dibasic esters
Propylene glycol series ethers | Water o " Propylene glycol series
Ethoxylated nonylphenol { ethers
' ' Ethoxylated nonylphenol
Epsilon Cyclohexanone Sodium periodate . Alkyl benzene sulfonates
‘ Methoxypropanol acetate Sulfate salt Ethoxylated nonylphenol
Diethylene glycol Water Phosphate salt
- Benzyl alcohol Sodium hydroxide
Diacetone alcohol : Derivatized plant oil
Aromatic solvent naphtha i Water
Derivatized plant oil ,
Gamma  Tripropylene glycol methyl ether; Sodium periodate Sodium hypochlorite
Diethylene glycol butyl ether Sulfate salt 7 ‘Alkali/caustic
‘acetate 1 Phosphate salt Sodium alkyl sulfonate
Dibasic esters i Other Water
Fatty alcohol ethers Water
Derivatized plant oil
Mu Dibasic esters Periodic acid Sodium hypochilorite

Water Alkali/caustic
d-Limonene Sodium alkyl sulfonate
Ethoxylated nonylphenol . Water
Derivatized plant oil i

| (continued) )
I
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TABLiE 6.1 (continued)

R R R RRRREERRRRRRRERRREEEEEEEEEENNLEN..
e e e—

Product -
System Ink Remover Emulsion Remover Haze Remover
Phi Dibasic esters ‘Sodium periodate N-methyl pyrrolidone
Water Dibasic esters
Ethoxylated ‘
nonylphenol
Other
Omicron Diethylene glycol butyl ether Sodium periodate Ethoxylated nonylphenol
(AE) Propylene glycol Ethoxylated Phosphate surfactant
- nonylphenol Other :
Water Water
Omicron Diethylene glycol butyl ether Sodium periodate Ethoxylated non'ylphenol
(AF) Propylene glycol Ethoxylated ~ Phosphate surfactant
nonyiphenoi Alkali/caustic
" Water Other
Water
Theta None " Sodium periodate Alkali/caustic
Water Cyclohexanone
: Furfuryl alcohol
Zeta Propylene glycol series ethers Sodium periodate ‘Alkali/caustic

Water

Propylene giycol
Water
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TABLE 6.2
| | o |
CATEGORIZATION OF SCREEN RECLAMATION CHEMICALS FOR

USE IN ALTERNATIVE PRODUCT SYSTEM FORMULATIONS ‘

Category Chemicals in Catégory
Alkali/caustic ' ' | Sodium hydroxide )
Potassium hydroxide
Alky! benzy! sulfonates , | Dodecyl benzene sulfonic acid, triethanol
‘ amine salt

Sodium salt, dodecyl benzene sulfonic acid

Aromatic solvent naphtha Solvent naphtha (petroleum), light aromatic
' Solvent naphtha (petroleum), heavy aromatic

Derivatized plant oil ’ Tall oil, special
Ethoxylated castor oil

Diethyl adipate
Diethyl glutarate
Diisopropyl adipate
Dimethyl adipate
Dimethyl glutarate
Dimethyl succinate

Dibasic esters

Diethylene glycol series ethers 1 Diethylene glycdl bu.ityl ether
Diethylene glycol butyl ether acetate

_ Fatty alcohol ethers Alcohals, Ce - Cior ethoxyléted‘
Alcohols, C,, - C4,, ethoxylated

Phosphate salit ‘ Sodium hexametaphosphate
Trisodium phosphate

Propylene glycol series ethers Dipropylene glycol methyl ether

’ Propylene glycol methyl ether
Tripropylene glycol methyl ether ~
Propylene glycol methyl ether acetate -
Dipropylene glycol methyl ether acetate -
1 Ethoxypropanol

Ethoxypropyl acetate
Methoxypropanol acetate
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BASELINE SCREEN RECLAMATION,

The system used to estimate baseline costs was selected as it was assumed to be
The baseline products used are:

representative of systems currently in use.

Ink remover = lacquer thinner con51stmg of:

|
I
|
|
|

|

Emulsion remover = 1.25% sod1um penodate in water
= 10% xylene (by weight)

- Haze remover
30% acetone

30% mmeral spirits
30% cyclohexanone

30% methyl ethyl ketone
20% naphtha, light aliphatic
20% toluene

15% n-butyl acetate

.10% isobutyl isobutynate

5% methanol

For ink remover, time and volume information was taken from SPTF testing. An
average price for lacquer thinner was calculated from prices reported in the Workplace
Practices Questionnaire conducted by SPAI and the University of Tennessee. Time, volume,

- and price information for baseline emu1s1on removal was taken from the Zeta system used
in performance demonstrations. Time and yolume information for the four-chemical baseline
haze remover was not available from the performance demonstrauons,‘ and had to be
estimated based on the SPTF evaluation of | similar haze remover, resulting in a time of 11.5
minutes. A volume of 3 ounces for haze removal was taken from the application instructions
developed for SPTF. A price for purchasing this formulatmn in a 55-gallon drum quantity

was quoted by Ashland Chemical.
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PRODUCT SYSTEM ALPHA i
~ For Product System Alpha, this sect1on describes the performance results from the
laboratory performance tests and from the volunteer facility demonstrations, and also
presents two tables: one summarizes the performance results and the other presents costing
data. For information on the operating condltlons of the three volunteer printing facilities
where Product System Alpha was demonstrated or on the specific details of the product
system performance at each of the facrhtles see Appendlx L
|
Product System Alpha consisted of an ink remover, emulsion remover, and a haze
remover. The products were demonstrated at Facilities 8, 13, and 14. Facility 8 prints
labels, nameplates, and graphic overlaysi They reclaimed 48 screens over 4 weeks of
demonstrations using solvent-based inks and an indirect emulsion. Facility 13 prints store
displays, decals, and outdoor signs, and they reclaimed 13 screens using UV-cured and
solvent-based inks and a direct photo stencil during the 2 weeks they participated in the
demonstrations.  Facility 14 prints metal hameplates vinyl pressure sensitive decals, and
signs. They used solvent-based inks and a(dlrect photo stencil during the three weeks they
used Product System Alpha to reclaim 36 screens.

Performance in the Laboratory

Product System Alpha was tested at SPTF on two screens (one with a solvent-based
ink, and one with a UV-cured ink). This If)roduct system is not recommended for use with
water-based inks. Performance of the product system was similar for both ink systems.

To apply the ink remover, the manufacturer recommends spraymg the product on the
screen, and wiping up the dissolved ink and solvent with an absorbent rag or cloth until the
- ink is removed. On the screen with the |solvent—based ink, the ink dissolved well with
moderate scrubbing. On the screen with the UV ink, the ink dissolved more easily and
minimal scrubbing was needed. Four wipes were used to clean each screen. The technician
noted that the ink remover had an unpleasa:mt odor.

On both screens, the emulsion remoyer dissolved the stencil with moderate scrubbing
effort, leaving no emulsion stain. There was a moderate ink stain remaining on the solvent-
based ink screen after emulsion removal, but the application of the haze remover removed
the stain completely. On the screen w1th UV ink, a light stain remained after emulsion
 remover use, but the haze remover hghtened the stain cons1derab1y

The standard ink remover used at fac1hty 13 is a propnetary blend consisting
primarily of tripropylene glycol methyl ether Their emulsion remover consists primarily
of sodium periodate. Haze remover is used as needed (on approximately 50 % of the screens
reclaimed). Information on the chemical compos1t10n of haze remover was not available.
Using their standard product, ink is removed from the screen with a pressure wash, whereas
rags are used to wipe off the ink when using the alternative ink remover. The application
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procedure for the altematlve emulsion and haze remover products are very similar to t]h1s
facility’s standard application method.

Summagy of Perfqrmance at the Volunteer Facilities

This section summarizes the product system performance as recorded by the printers
using the products at all three of the demlonstration facilities. The table at the end of the
section summarizes both the field demonstratlon performance data and the results of the
product tests performed at SPTF !

Ink Remover Facility 8 reported that the ink remover worked well most of the time,
but results were inconsistent and some extra scrubbing was required to achieve the desired
results. Performance was improved if thel, ink remover was sprayed on both the scrubbing
rag and the screen. The ink remover did not seem to work at all with epoxy inks. Facility
13 also reported that the ink remover reciuu‘ed more time and scrubbing than their usual

“product. Facility 14 reported that the mk remover worked as well as their usual product.
Orne screen reclamation employee at tms facility reported that the ink remover worked
pantlcularly well with their vmyl inks.

Emulsion Remover: At Facﬂlty 8, lthe emulsion remover worked satlsfactonly only
if the screen was rinsed with hot water before applying the product. Facility 13 reported that
the emulsion remover did not work as efficiently as their usual product, taking more time
to dissolve the stencil and more scrubbing| even at full strength. Facility 14 reported that
the emulsion remover worked as well as their usual product and required less effort than the
regular product with the same positive results. The only negative feature mentioned by
Facility 14 was that the emulsion remover [left a slight green tint on the screen, but this tint

was removed by the alternative haze remoyer.

i .

Haze Remover: The haze remover performance varied between the three facilities.
At Facility 8, the haze remover removed tlhe ink stain on most of the screens, however, it
did not sufﬁmently remove haze from about 20% of the screens. These screens had to be
cleaned again with their standard product. Facﬂ1ty 13 thought that the haze remover did not
work at all, and required extra scrubbmg and follow up use with their regular product.
Facility 14 initially reported that the haze!|remover performance was average, but another
reclaimer said that it did not work as wellias their usual product.

|
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TABLE 6.4

|

COST ANALYSIS ;FOR SYSTEM ALPHA

Description

| Baseline Alternative System Alpha

Facility 8 Facility 13  Facility 14

Average screen size (in?)

1,577

2,127 - 823 1,591

Average # screens/day

Labor

Time spent applying,

scrubbing, and removing

20 12

reclamation products 24.4 22.5 36.7 15.3
{min) . ) ,

) Cost ($) $5.33 4.92 8.02 3.34
Materials and  # of rags used 3 1.1 4.1 0
Fauipment  “Cost(8) $0.45 0.7 0.61 0
Reclamation Ink Remover '

Product Average Volume (oz.) 8.0 1.8 25 4.4
Use - $0.22 0.21 031 0.53
Cost ($) ' a ' '
Emulsion Remover : ‘ .
Average Volume {0z.) 3.5 1.0 3.9 4.1
' $0.13  <0.01 01 0.0
Cost (8) 0.13 0.0 091 0.01
Haze Remover o :
Average Volume (0z.) 3.0 1.0 , 1.3 4.0
: 0.12 - 3 37 R
Cost ($) ; . 0-30 0-3 8
Hazardous Amount (g) 34 31 60 59
Waste Disposal "¢ () ‘ $0.02 0.02 0.04 0.04
Total Cost/Screen $6.27 5.62 _ ,_9.36 5.10
Normalized* $6.27 6.79 9.37 5.92
Total Cost/year i$9'399 17,574 . 46,800 15,313
Normalized* $9,399 10,183 14,062 8,886

* Normalized values adjust product usage,

number of screens cleaned, and number of rags

Iaundered to reflect the screen size and numbelr of screens cleaned per day under the baseline
scenario. Labor costs, however, are not normalized. Normalization allows a comparison between
the baseline and facility results.
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PRODUCT BETA

For Alternative Product Beta, this section describes the performance results from the-
laboratory performance tests and from the volunteer facility demonstration, and also presents
two tables: one summarizes the performance results and the other presents costmg data. For
information on the operating conditions of| the volunteer printing facility where Alternative
Product Beta was demonstrated, see Appe ndrx I. :

Facility 12 used ink remover Beta during the performance demonstrations. Unlike
the product systems submitted by other manufacturers, the manufacturer of Beta supplied the
ink remover only. The facility used the alternative ink remover Beta, along with their
standard emulsion remover and haze remover to reclaim their screens. During the
demonstrations, the performance of ink remover Beta was recorded for 17 screens with
solvent-based inks and a capillary film emuls1on over a three week period. Facility 12 prints
graphic overlays labels, and flexible membrane switches, and all products are pnmarlly
printed on plastics.

Ink remover Beta was also sent to two other facilities who were not able to participate
in the Performance Demonstrations. One facility could not use the product because they
send all their screens out to be reclaimed; they only use ink removers as an in-process
cleaner. Since this project is intended to eValuate ink removers used for screen reclamation,
not for in-process ink removal, this facﬂrty{ did not partlc1pate The second facility felt they
could not use the alternative products because of an on-going EPA inspection. The printer
regretted not being able to participate, however the EPA was in the process of testing Trns

waste water, so he did not want to add any new chemicals to his waste stream.

|

Performance in the Laboratory

Ink remover Beta was tested at SPTF on three screens (one with a solvent—based mk
one with a UV-cured ink, and one with a water-based ink). The manufacturer recommended
removing the ink by spraying the product dlrectly onto the screen and wiping off the ink with
a clean rag. On all three screens, the techmc1an reported that the ink dissolved well, -
however a fair amount of wiping was requlred For the screen with the solvent-based irk,
seven wipes were needed. Six wipes were |used on the UV ink screen, and eight wipes we-re"
required to remove the ink from the water-based ink screen. The technician noticed that the
ink remover affected the stencil image in the half tone area on all screens. The color of the
stencil appeared on the rag, which also mdlcated that the product was deteriorating the

emulsion.

Performance at the Volunteer Faci]i;y

This section summarizes the produ«.t system performance as recorded by the printer
using the alternative product Beta at the demonstration facility. The table at the end of the
section summarizes both the field demonstration performance data and the results of the
product tests performed at SPTF.
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Facility 12 felt the ink remover Beta sufficiently removed the ink from most screens,
however, it took a long time to remove the ink and the product left an oily haze on the
screen. In some cases, they reported ink residue or ink stains were also left in the mesh.
The oily film and the ink residue were both removed during emulsion removal and haze
removal steps, and all screens were reusable for all types of prmtmg JObS

- Unlike all of the other facilities in the Performance Demonstratlons an observer did
not visit this facility to introduce them to the project and to the altemauve product. This
lack of in-person guidance may have affected the results. During the first week, the printer
sprayed on the ink remover, rubbed it in with a brush and pressure washed the screen to
remove the ink. This application method was very messy and did not effectively remove the
ink. For the remainder of the demonstratlons the printer changed his application method
and used rags to wipe the ink off the screen This second method removed the ink much
more easily, but took it took a long time l(an average of 25 minutes per screen). Two or
three rags were used on each screen. While wiping the screen with the rags, the printer
noticed that the emulsion started to deteriorate. He also mentioned that he needed to replace
his filters on the ink removal sink waste water more frequently when using the alternative
product

In reviewing the data, there did not appear to be any correlations between the product

performance and the screen conditions, however, the printer felt it was much easier to
remove wet ink and light colored inks, than dried on and black ink
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TABLE 6.6

!

COST ANALYSIS FOR ALTERNATIVE BETA

Baseline Alternative System
, {Without Haze Beta™ * ‘
Description ! Remover) Facility 12
Average screen size (in?) 2,127 1,089
Average # screens/day ‘ 6 15

Labor

Time spent applying,
scrubbing, and

‘removing reclamation 12.9 29.4
products (min) .
Cost {$) $2.82 6.43
Materials and # of rags used 3 2.2
Equipment Cost ($) $0.45 0.34
Reclamation Ink Remover
; Product Average Volume (o0z.) 8.0 4.2
[ - Use
- . Cost ($) | $0.22 0.50
: Emulsion Remover :
Average Volume (o0z.) 3.5 1.8
Cost (§) - $0.13 0.06
Haze Remover
Average Volume (o0z.) ‘ - --
v Cost ($) - o
; Hazardous Amount (g) 34 0 .
\ Waste
‘ B Disposal Cost ($) $0.02 0
Total Cost/Screen $3.63 17.33
Normalized* $.3"63 7.97
5 Total Cost/year ‘$5,4‘46 27,477 v
| _ Normalized® ' $5,446 11,958
* Normalized values adjust product usage, number of screens cleaned ‘and number of rags

laundered at demonstration facilities to reflect the screen size and number of-screens cleaned per
day under the baseline scenario. Labor costs‘ however, are not normalized. Normalization allows
a comparison between the baseline and faclllty results.

** The emulsion removal use and cost per screen were taken from performance demonstration
results for product system Zeta.
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" PRODUCT SYSTEM CHI

For Product System Chi, this sec

laboratory performance tests and from

tion describes the performance results from the
the volunteer facility demonstrations, and also

presents two tables: one summarizes the performance results and the other presents costing
data. For information on the operating conditions of the two volunteer printing facilities
where Product System Chi was demonstrall?ed or on the specific details of the product system
performance at each of the facilities, see 'Appendlx I

Product System Chi consisted of ar
of a separate haze remover product, the
degreaser accompanied this product systen
information on the performance of the deg
The performance of the product system w
prints decals and vacuum formed sheets;
During the four week demonstration perio
reclaimed 48 screens, Both facilities used
Facility 3 used a dual-cure emulsion, whi

1 ink remover and an emulsion remover. In place
ink remover was reapplied to remove haze. A
n and was used by the facilities, however, detailed
reaser is not included in the scope of this project.

as demonstrated at Facilities 3 and 21. Facility 3
Facility 21 prints decals for glass and ceramics.

d, Facility 3 reclaimed 47 screens and Facility 21
solvent-based inks during the demonstrations, and.
le Facility 21 used a capillary film emulsion.

Performance in the Laboratory

Product System Chi was tested at SPTF on three screens (one with a solvent-based
‘ink, one with a UV-cured ink, and one with a water-based ink). The ink remover
performance varied, depending on the type of ink used. Performance of the emulsion
remover and the haze remover was cons1stent for all three screens, All products were
applied according to the manufacturer’s recommended application procedure

On the screen with the solvent-based ink, there was considerable ink residue
remaining after spraying the screen with product, scrubbmg with a brush, and rinsing with
a high pressure wash. The technician also noticed that the stencil was beginning to peel off.
After repeating the ink remover application process, the ink residue was still present and
about half of the stencil had been removed The ink dissolved more easily on the screen
with UV ink, however, after using the ink | remover, a gray haze remained on the screen, but
there was no noticeable ink residue and the stencil was intact. On the screen with the water-

-based ink, the product dissolved the ink fan'ly well, however, a light ink residue remained
on the screen and the stencil began to peel off.

The emulsion remover eas1ly d1ss01ved the stenc1l with only 11ght scrubbing on all

three screens, leaving no emulsion residue
the heavy ink residue was still present aft
ink remover was applied (used instead of a
the residue and lightened the stain. After u
ink, a moderate to heavy ink stain remaine;
this stain considerably. On the screen w

behind. On the screen with the solvent-based ink,

er using the emulsion remover. When addltlonal
haze remover in this product system), it removed-
1sing the emulsion remover on the screen with UV
d. The reapplication of the ink remover lightened
ith water-based ink, the ink residue persisted in
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some areas and there was a heavy ink stain on the screen after using the emulsion remover.
An additional application of ink remover lightened the stain, but did not remove it.

Summary of Performance at the Volunteer Facilities

This section summarizes the product system performance as recorded by the printers
using the products at both of the demonstra’,tion facilities. The table at the end of the section
summarizes both the field demonstration performance data and the results of the product tests
performed at SPTF. -

Ink Remover: The ink remover performance was considered satisfactory by Facility
3 and was considered good at Facility 21.| At Facility 3, the alternative ink remover took
longer to solubilize the ink and required more physical effort than their usual product.
Facility 21 reported that the Product System Chi ink remover worked very well on most of
their inks, but the alternative ink remover d1d not work as well with cover/flux ink or clear
cover coats. They have similar problems W1th their standard ink remover on the cover/flux
and clear coats. They also found additional scrubbmg was needed when using the alternative
ink remover on very coarse (low mesh count) screens. Overall, they described the ink
remover performance as-good, but not qu1te as good as their standard product

Emulsion Remover: The two facﬂltles were both quite pleased with the performance
of the emulsion remover. Facility 3 reported the performance was as good as their standard
product. Facility 21 thought that the emulsron remover worked much better than their usual
product. Although it worked well on both direct and capillary film emulsions, Facility 21
found a little more effort was required to remove the capillary film emulsions than the direct
emulsions. {

S - |

Haze Remover: This system d1di not mclude a haze remover. Instead, the
manufacturer recommended that the ink remover be used a second time as a haze remover.
After using the ink remover following removal of the emulsion, Facility 3 reported that an
image was still left on the screen and that, when used for haze removal the ink remover did
not perform as well as their usual haze remover. At Facility 21, a haze remover was needed
on only one screen of the 48 screens reclaimed
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TAIBLE 6.8

CosT ANALYSIS FOR ALTERNATIVE CHI

. ‘ . : - . Baseline . Alternative System Chi

Description . Facility 3  Facility 21

Average screen size (in?) . . 2,127 1,977 ' 1,088

Average # screens/day " 6 15 . 23

' Labor Time spent applying,
( scrubbing, and removing _
' : - reclamation products 24.4 12.3 8.0
{(min) . .
Cost ($) ' $5.33 - $2.69 $1.74
Materials and ~ # of rags used .3 1.2 1.2
Equipment Cost ($) $0.45 0.18 0.19
Reclamation Ink Remover
Product Average Volume (oz!) 8.0 1.1 1.1
Use
Cost (%) $0.22 0.21 0.21
Emulsion Remover ‘
Average Volume (0z.) 3.5 . 2.1 1.5
Cost ($) $0.13 0.07 0.05
? Haze Remover
Average Volume (oz!) 3.0 2.1 2.0
Cost ($) $0.12 0.39 | 0.37
Hazardous Amount (g) v - 34 ) 0 0
Waste
Disposal Cost ($) $0.02 0o 0

ot :
i Total Cost/Screen $6.27 -  3.55 256
Normalized* . . - . $6.27 ‘ 3'89, . 3.25
" Total Cost/year | $9,399 13,312. 14,413
‘ Normalized* . s9,399 5,829 4,879

* Normalized values adjust product usage, number of screens cleaned, and number of rags
laundered to reflect the screen size and number of screens cleaned per day under the baseline
scenario. Labor costs, however, are not normalized. Normalization allows a comparison between
the baseline and facility resuits. )

36




PRODUCT SYSTEM DELTA

For Product System Delta, th1s section descnbes the performance results from the
laboratory performance tests and from the volunteer facility demonstrations, and also
- presents two tables: one summarizes the performance results and the other presents costing
data. For information on the operating conditions of the two volunteer printing facilities
where Product System Delta was demonstrated or on the specific details of the product
system performance at each of the fac1ht1es see Appendix I.

Product System Delta was demonstl:'ated at Facilities 10 and 11, who both used UV-
cured inks. This product system consisted jof an ink remover and an emulsion remover. In
place of a separate haze remover product, the manufacturer recommended that the ink
remover be reapplied to remove haze. A degreaser accompamed this product system and
was used by the facilities, however, deta.lled information on the performance of the degreaser
is not included in the scope of this project. Facility 10 prints store displays and Facility 11
prints vehicle markings and pressure sensitive decals. During the demonstrations, - Facility
10 reclaimed 17 screens (all with dual-cure emulsion) over a 3 week penod and Facility 11
reclaimed 31 screens (with a direct photo stencil) over 4 weeks.

- Performance in the Laboratory

Product System Delta was tested at SPTF on three screens (one with a solvent-based
ink, one with a UV-cured ink, and one with a water-based ink). The ink remover
performance varied, depending on the type of ink used. Performance of the emulsion
remover and the haze remover was more ccf)nsistent for the three screens. All products were
applied according to the manufacturer’s recommended application procedure. The ink
remover was sprayed onto the screen and the ink was removed with a pressure rinse. The
emuls1on remover was also sprayed on and rinsed off at high pressure.

On the screen with the solvent—basec!l ink, there was some ink res1due remaining after
applying the ink remover. While scrubbing the screen to remove the ink, approximately half
of the emulsion was also removed. The results were similar on the screen with UV ink.
Moderate ink residue remained on the screen and some of the stencil in the half-tone area
ppeeled off while scrubbing. On the third screen (water-based ink), the ink residue was still
‘heavy after applying the ink remover. Agam, some of the stencil was lost while brushing
in the ink remover. For this screen (water-based ink), the technician repeated the ink
remover application process, which removed most of the residue, but also removed most of
the stencil. Because two applications of| ink remover were needed, the quantity of ink
remover and the time it took to clean the |screen were about twice as much for the screen
with water-based ink. ' '

The emulsion remover easily dissolved the stencil on all three screens, leaving no

emulsion residue behind. On the screen w1
still present after using the emulsion remc
application of the ink remover in this pro

th the solvent-based ink, a heavy ink residue was
er. The haze remover, which is an additional
duct system, was then applied. It removed the
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residue, but an ink stain remained on the screen. Some ink residue remained on the screen
with UV ink after using the emulsion remover, but the haze remover (a second application
of ink remover) removed the residue, lea\‘/mg a moderate ink stain. The emulsion remover
worked best on the screen with water-based ink. The stencil dissolved easily with only light
scrubbing. A small amount of ink res1due remained, as well as moderate ink stain. A
reapplication of the ink remover remo?/ed the residue, but did not lighten the stain
significantly. |

Summary of Performance at the Voluntee’r Facilities

This section summarizes the product system performance as recorded by the printers
using the products at both of the demonstration facilities. The table at the end of the section
summarizes both the field demonstration performance data and the results of the product tests
performed at SPTF. ' -

Ink Remover: At Facility 10, the .mk remover removed the ink effic1ent1y on 67%
of the screens. On the other 33% of the screens, a shght ink residue remained on the screen
“after using the ink remover. Overall, the performance of the ink remover was considered
fair, however, it required extra effort and_ it had a strong smell and the screen reclamation
employees thought it gave them headaches. Facility 11 had better results and they
considered the performance of the ink remover to be very good. It consistently and
efficiently removed the ink from their screens under most conditions.

Emulsion Remover: The emulsion remover worked very well and both facilities
expressed an interest in continuing to use the product after the demonstrations were
complete. Facility 10 found the product worked best when diluted at one part emulsion
remover to one part water. Facmty 11 used a dilution of one part emulsion remover to three
parts water. '

Haze Remover: Neither facility regularly documented the performance of the ink
remover used in a second application as a haze remover. Facility 10 used it a few times and
found that it did not remove the haze satlsfactonly On subsequent screens where a haze
remover was needed, they used their standard haze remover product. At Facility 11, the ink
remover and emulsion remover cleaned the screen well enough that a haze removal step was
not needed. :
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TITBILE 6.10

COST ANALYSIS FOR ALTERNATIVE DELTA

!
Baseline

Alternative System Delta

Facility 11

© Facility 10

Description

Average_screen size {in?)
Average # screens/day

2,127

5,292

7,767

Time spent applying,
scrubbing, and removing

reclamation products {min) 24.4 12.3 30.9
* Cost {$) ' $5.33 $2.69 $6.76
Materials and _# of rags used 3 0.0 6.5
Equi
quipment Cost {$) $0.45 0.0 0.97
Reclamation ink Remover . ‘ '
Product Average Volume (0z.) 8.0 7.7 9.9
Use Cost (8] $0.22 0.99 1.27
Emulsion Remover i
i Average Volume {o0z.) 3.5 8.0. 8.6
Cost ($) $0.13 0.28 0.30
Haze Remover O not
Average Volume (o_z.) 3.0 used 1.0
Cost ($) $0.12 0.13
Hazardous Amount (g) 34 0
Waste
Cost ($) $0.02 0

Disposal

Total Cost/Screen $6.27 3.96 19.43
Normalized* $6.27 3.28 7.66
Total Cost/year $9,399 4,953 17.675
_ Normalized® $9,399 4,917 11,489

* Normalized values adjust product usage, number of screens cleaned, and number of rags
laundered to reflect the screen size and number of screens cleaned per day under the baseline

scenario. Labor costs, however, are not norn
the baseline and facility results

nalized. Normalization allows a comparison between




PRODUCT SYSTEM EPSILON

For Product System Epsilon, this sectron describes the performance results from the
laboratory performance tests and from the volunteer facility demonstrations, and also
presents two tables: one summarizes the performance results and the other presents costing
data. For information on the operating condrtlons of the two volunteer printing facilities
where Product System Epsilon was demonstrated or on the specific details of the product
system performance at each of the facrhtre's, see Appendix I.

Product System Epsilon consisted of an ink remover, emulsion remover and haze
remover. It’s performance was demonstrated at Facility 20 and Facility 24. Facility 20
employs approximately 10 people and p11nts mainly banners and displays. Facility 24
employs 15 - 20 people in their production area with 4 employees involved in the screen
printing operations of their business. They print pressure sensitive labels and Lexan face
plates. Over a thirty-day period, Facility 20 reclaimed 48 screens and Facility 24 reclaimed
16 screens using Product System Epsilon. Both facilities used solvent-based inks, and
Facility 24 also used UV-cured inks. Facility 20 used a dual-cured emulsion and Facility 24
used a direct photo stencil. S ' ‘

Performance in the Laboratory -

Product System Epsilon was used at SPTF on three screens (one with a solvent-based
ink, one with a UV-cured ink, and the tthd with water-based ink). Performance of the
products varied depending on the ink type tested

The mk remover dissolved the solvent-based ink well and was easy to use. A light
grey haze was left on the screen. On the screen with UV ink, the ink dissolved quickly,
wiped off easily, rinsed clean of residue, but left a moderate ink stain. When used on the
.screen with water-based ink, more time and effort were needed to remove the ink which
seemed to dry in the screen. With the extra effort, the ink was removed except for a light
ink stain. For each of the three screens, one rag was used to remove the ink. The
technician noted that the ink remover had an unpleasant odor, but that it was not very strong.

On all three screens, the emulsion re!:mover dissolved the stencil with some scrubbing.
The remainder of the stencil came off easily with the pressure wash. There was no emulsion
stain or residue on any of the screens. On Ithe screen with the solvent-based ink, a moderate
ink stain remained after using the emulsron remover. The UV ink screen and the water-
based ink screen had light stains. On all|the screens, the haze remover lightened the ink
stain, but did not remove it completely; a'light ink stain was still visible.

I
Summary of Performance at the Volunteer Faclhtrg

This section summarizes the product system performance as recorded by the printers
using the products at both of the demonstratron facilities. The table at the end of the section
summarizes both the field demonstration performance data and the results of the product tests
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. performed at SPTF.

Ink Remover: There were some] differences between the two facilities in their
evaluations of the performance of Prodict System Epsilon. Facility 20 found the ink
remover was effective, but it took longer to breakdown the ink than their standard product.
Facility 24 had very good results with the ink remover. They felt it worked as well as the
products they had used previously and they were using less product per screen. The ink

remover worked well on both UV and solvent-based inks, but the UV ink was easier to clean
than the solvent-based ink. C .

Emulsion Remover: The alternative emulsion remover performance was very good
at both facilities. The two facilities reported that the performance was even better than their
standard products; it dissolved the stencil |quickly and easily. ‘ ‘

Haze Remover: Both facilities thought that the haze remover performance was
acceptable, and in most cases, it worked as well as their other products. '

@
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COST ANALYSIS F

TABLE 6.12

OR ALTERNATIVE EPSILON

Alternative System

Bas‘ejine Epsilon
Description Facility 20 Facility 24
Facility Characteristies: =~ . - = - ... o Sl L
Average screen size (in%) - 2,127 2,538 1,296

Average # screens/day

. Cost Elements per Screén

8

Labor Time spent applying,
: scrubbing, and removing

9.7

reclamation products (min) 24.4 18.3
Cost ($) $5.33 $2.12 $4.00
Materials and # of rags used 3 7.0 3.8
Equipment Cost ($) $0.45 1.05 0.57
Reclamation Ink Remover
Product Average Volume (oz.) 8.0 3.0 4.2
Use ,
22 0.1 .
Cost ($) $0 8 0.26
Emulsion Remover _
Average Volume (oz.) 3.5 3.3 4.2
- '$0.13 0.09 0.11
Cost ($) ! o L
Haze Remover |
Average Volume (0z.) | 3.0 4.0 1.5
‘ : 12 0.27 .10
Cost {$) $p 0.1
Hazardous ‘Amount (g) 34 112 57
Waste - -
Cost ($) $0.02 0.08 0.04

Disposal

.To
Total Cost/Screen $6.27 3.79 5.08
Normalized* $6.27 3.08 5.29
Total Cost/year $9,399 A 7,097 1 ,269‘
N;,,ma_,@_;p - | $9,399 4,624 7,930

i

* Normalized values adjust product usage,f n

umber of screens cleaned, and number of rags

laundered at demonstration facilities to reflect the screen size and number of screens cleaned per
~ day under the baseline scenario. Labor costs, however, are not normalized. Normalization allows

a comparison between the baseline and facillity
' |

results.
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PRODUCT SYSTEM GAMMA {
' |

For Product System Gamma, this section describes the performance results from the

laboratory performance tests and from !the volunteer facility demonstrations, and also
presents two tables: one summarizes the performance results and the other presents costing
data. For information on the operating conditions of the two volunteer printing facilities
where Product System Gamma was demonstrated, or on the specific details of the product
system performance at each of the facﬂmes see Appendix I. :

Product System Gamma, demonstrated at Facilities 16 and 25, consisted of an ink
remover, an emulsion remover, and a haze remover. Facility 16 prints vehicle markings;
Facility 25 prints appliance panel overlayfs, back-lit automotive panels, and store displays.
During the four week demonstration period, Facility 16 reclaimed 55 screens although ink
remover was only used on seven screens and haze remover was only used on three screens;
Facility 25 reclaimed 54 screens but the mk remover and haze remover were only used on
about half of these. During the demonstratlons, both Facility 16 and 25 used solvent-based
inks; Facility 16 used a capillary film emulsion and Facility 25 used a direct photo stencil.

Performance in the Laboratory

Product System Gamma was tested at SPTF on three screens (one with a solvent-
based ink, one with a UV-cured ink, and one with a water-based ink). The ink remover
performance varied depending on the type of ink used. The emulsion remover and haze
remover performance was consistent for all three screens. All products were applied
~ according to the manufacturer’s instructions.

On the screen with the solvent-based ink and the screen with UV ink, the ink remover
dissolved the ink well with no effect on the stencil. On the water-based ink screen,
however, heavy scrubbing and more product were needed to remove the ink. While
scrubbing, the stencil started to break down in the half-tone area. For all the screens, only
one rag was used for ink removal. :

"The emulsion remover easily dissolved the stencil with only light scrubbmg on ail
three screens, leaving no ink or emulsion residue behind. The technician noted that most
of the stencil dissolved while she was|brushing, and the pressure wash took off the
remainder. The screens did have a moderate ink stain remaining. Subsequent application
of the haze remover lightened the ink stains so that a light to very light ink stain remained.

Summary of Performance at the Volunteer Facﬂmes

The operating conditions for each facility that volunteered to reclaJm their screens
using Product System Gamma for one month are described below. This information is
provided as a basis of comparison to rev1ew the performance results of alternative product
system at each of these two facilities.
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Ink Remover: Facility 16 reported' that the ink remover left an unacceptable amount
of ink on the screen and required a lot of physical effort. Facility 25 also reported that the
ink remover was not acceptable, leaving |ink residue on the screen, especially in the open
areas of the screen mesh. The ink remover required much more time to apply (up to more
than twice as long in some cases) with) much greater physical effort than the products
normally used at these facilities. Leaving the ink remover to sit for 3 - 5 minutes on the
screen helped improve performance on the screen areas covered with emulsion, but did not
help to remove the ink on the open screeril areas.

Emulsion Remover: Both facﬂmesI reported that the emulsron remover worked very .
well. Facility 16 was able to shorten the time between apphcatlon and rinse from the
recommended one or two minutes to less than one minute without compromising the product
performance. Facility 25 improved the emulsion remover performance by wetting the screen’
before applying the emulsion remover. -

Haze Remover: Neither facility found the performance of the haze remover to be
acceptable. They found the haze remover did not remove the ink haze left in the screen,
which resulted in ghost images in future print jobs. Both facilities had to use their standard
haze remover on their screens before they could be reused
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TABLE 6.14
!

COST ANALYSIS FOR ALTERNATIVE GAMMA

vDescription

Baseline

. Alternative System
Gamma

Facility 16

" Facility 25

2.127

2.294

1.848

20

25

Labor Time spent applying,
scrubbing, and removing .
reclamation products (min) 24.4 15.9 16.9
Cost {$) $5.33 $3.48 $3.70
Materials and _# of rags used 3 5.0 7.0
Equi .
quipment Cost ($) $0.45 - 0.75 1.04
Reclamation ink Remover '
Product Average Volume (0z.) 8.0 5.0 10.8
U
s Cost (§) $0.22 0.43 10.92
Emulsion Remover
Average Volume (0z.) 3.5 2.3 ' 1.2
Cost ($) $0.13 0.24 0.12
Haze Remover i _
Average Volume (0z.) 3.0 3.3 5.3
Cost ($) | $0.12 0.24 0.39
Hazardous Amount (g) 34 0 0.0
Waste
Disposal Cost ($) $0.02 0 0.0
Total Cost/Screen $6.27 5.14 6.17
Normalized* $6.27 5.06 5.61
Total Cost/year 169,399 125,708 38,547
Normalized* $9,399 7,590 8,417

* Normalized values adjust product usage, number of screens cleaned, and number of rags
laundered to reflect the screen size and number of screens cleaned per day under the baseline
scenario. Labor costs, however, are not normalized. Normalization allows a comparison between

the baseline and facility results.

48




PRODUCT SYSTEM MU

For Product System Mu, this sec

.. laboratory performance tests and from

presents two tables: one summarizes the p
data. For information on the operating ¢
where Product System Mu was demonstrat

tion describes the performance results from the
the volunteer facility demonstrations, and also
erformance results and the other presents costing
onditions of the two volunteer printing facilities
ed, or on the specific details of the product system

performance at each of the facilities, see Appendix I.

Product System Mu consisted of a
remover. The performance of the product

Facility 17 prints decals; Facility 22 prints back-lit automotive overlays.

n ink reniover, an emulsion remover, and a haze
system was demonstrated at Facilities 17 and 22.
During the four

week demonstration period, Facility 17 re'clzumed 18 screens and Facility 22 reclaimed 44
screens. For the performance demonstrations, Facility 17 used primarily UV-cured inks, and

Facility 22 used solvent-based inks; both 1

Performance in the Laboratory

Product System Mu was tested at
ink, one with a UV-cured ink, and one wi

haze remover performance varied dependir

Facilities used a direct photo stencil.

SPTF on three screens (one with a solvent-based

th a water-based ink). The ink remover and the
1g on the type of ink used. The emulsion remover

and the haze remover performance was cc]msisteut on all three screens.

On the screen with the solvent'-baseld ink and the screen with UV ink, the ink remover
dissolved the ink easily with little scrubbixflg and no effect on the emulsion. On the water-
based ink screen, however, the ink dried in the screen and heavy scrubbing and more
product were needed to remove the ink. While scrubbing, the stencil started to break down
in the half tone area. For all three screens, one wipe was used to remove the ink.

| ! : . ’
The emulsion remover easily dissolved the stencil with only light scrubbing on all
three screens, leaving no ink or emulsion residue behind. The screens did have a light-to-
moderate ink stain was remaining. Subsequent application of the haze remover lightened the
ink stains of the UV ink and the water—based ink screen, so that a very light ink stain
remained. The haze remover did not hghteu the moderate ink stain on the screen with the
solvent-based ink. | :

Summary of Performance at the Volunteef Facilities

This section summarizes the product system performance as recorded by the printers
using the products at both of the demonstrauon facilities. The table at the end of the section
summarizes both the field demonstrauon performance data and the results of the product tests
performed at SPTF. '

that the ink remover worked well, although black
move than the other UV-cured inks. Facility 22

Ink Remover: Facility 17 reported
(UV-cured) inks were more difficult to re
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P
|
|

reported that the ink remover performance was unacceptable for their solvent—based ink
system. Extra physical effort and time were needed, and a lot of product was applied, but
an ink residue still remained on the screen. The standard ink remover used at Facility 22
is chemically very different from the alternative ink remover supplied as part of Product
System Mu. These differences may have caused adverse chemicals interactions on older
screens.

Emulsion Remover: The emulsion remover performance was very good at both
facilities. It removed the emulsion qulckly, eas11y, and completely. Facility 22 commented
that the emulsion remover performance vqas "excellent.”

Haze Remover Facility 17 reported that the haze remover worked better and faster
than one of their usual products, but not as well as the haze remover that they use for
difficult stains. The haze remover’s performance -was also affected by the number of
impressions in the previous test run: it did not work as well after runs with many
impressions. Facility 22 reported that the haze remover did not work at all and they had to
use their standard product before they could reuse the screen. There was no visible change
in the haze when the haze remover was applied.
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COST ANALYSIS

ABLE 6.16

S FOR ALTERNATIVE MU

Description

‘Baseline Alternative System Mu

Facility 17 Facility 22

Average screen size {in?)

2,127 1,520

2,270

__ Average # screens/day

Time spent applying,

Labor
scrubbing, and removing
reclamation products {min) 24.4 17.2 ‘ 34.6
Cost ($) $5.33 $3.75 $7.58
Materials and _# of rags used 3 | 1.0 10.8
Fauipment  cost (§) | $045 0.5 1.61
Reclamation Ink Remover o ‘ -
" Product Average Volume (oz. ) 8.0 2.7 11.6
Use Cost (8) $0.22 016  0.70
Emuision Remover
Average Volume (o0z.) 3.5 2.6 1.1
Cost (§) $0.13 0.21 0.09
Haze Remover ’ : '
Average Volume {0z.) 3.0 2.9 1.3
Cost (3) $0.12 0.17 0.08
Hazardous Amount (g) 34 110 73
Waste :
Cost ($) 0.08 -0.05

Disposal .

Total Cost/Screen

$6.27 4.53 10.11
Normalized™* $6.27 , 4.79 9.33
Total Cost/year i ' $9.399 28,295 30,338
Normalized* | $9, 399 7,185 13 997
I

[j

* Normahzed values adjust product usage, number of screens cleaned and number of rags
laundered at demonstration facilities to reﬂect the screen size and number of screens cleaned per
day under the baseline scenario. Labor costs, however, are not normalized. Normalization allows

a comparison between the baseline and faci

lity results.
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PRODUCT SYSTEM OMICRON-AE

Product System Omicron-AE and
demonstration by the same manufacturer.

Product System Omicron-AF were submitted for
They have the same ink remover and the same

emulsion remover, but each one has a

Although these systems do share a comm
AE and Omicron-AF are each evaluated a
It was the intention of the Performance D
a whole, not individual products, whenev,

different haze remover to complete the system.

on ink remover and emulsion remover, Omicron-
S a separate product system in this documentation.
emonstrations to evaluate reclamation systems as
er poss1b1e

For Product System Omicron-AE, tms section describes the performance results from
the laboratory performance tests and from the volunteer facility demonstrations, and also
presents two tables: one summarizes the perfonnance results and the other presents costing
data. For information on the operating conditions of the two volunteer printing facilities
where Product System Omicron-AE, waé demonstrated, or on the specific details of the
product system performance at each of the facﬂmes see Appendix I.

The performance of Omicron-AE was demonstrated at Facilities 2 and 19. This
product system consisted of an ink remov:er, an emulsion remover, and a haze remover. A
degreaser also accompanied this product system and was used by one of the facilities,
however, detailed information on the performance of the degreaser is not included in the
scope of this project. Facility 2 prints signs, and displays; Facility 19 prints overlays, and
membrane switches. During the demonstration, Facility 2 reclaimed 30 screens using
solvent-based inks and a direct photo ste'ncﬂ over a 4 week period. Facility 19 did not
participate in the demonstrations after the observer’s one day visit. During the visit, they
reclaimed four screens, but based on the poor results of those first reclamations, they decided
not to participate in the project. Neither facility tried alternative application‘techniques to
improve product performance.

Performance in the Laboratory

Product System Omicron-AE was tested at SPTF on three screens (one with a solvent-
based ink, one with a UV-cured mk and one with a water-based ink). 'Products were
applied according to the manufacturer’s recommended application procedure. On the screens
with the solvent-based ink and with UV ink, the ink dissolved well with little effort. On the
solvent-based ink screen, the stencil was| affected in the half-tone area, but there was no
effect on the stencil on the UV ink screen. Six wipes were used to remove the ink from
each screen. On the screen with water-based ink, the ink dissolved well however, extra
scmbbmg was needed. The stencil was 'affected in the half-tone area. Again, six w1pes
were used.

On all three screens, the emulsion remover dissolved the stencil effectively. On the
screen with solvent-based ink and the UV ink screen, moderate scrubbing was required to
break up the stencil and the pressure wash remove the stencil completely. A light to
moderate ink stain remained on each screen. On the screen with water-based ink, the stencil

53




dissolved easily with only light scrubbing, but there was a small amount of ‘ink residie
remaining in the half-tone areas, in addition to a moderate ink stain.

The haze remover lightened the stains on all three screens and removed the ink
residue on the water-based ink screen. | However, all.screens did have some ink stain

remaining after the application of the haze remover.
’ o

Summary of Performance at the Volunteer Facﬂmes
This section summarizes the product system performance as recorded by the printers

| using the products at both of the demonst:atlon facilities. The table at the end of the section
summarizes both the field demonstratlon performance data and the results of the product tests
performed at SPTF.. '

. Ink Remover: Facility 2 reported that the ink remover performed poorly and required
~ a lot more scrubbing than their usual product The chemical composition of the alternative
ink remover was extremely different than the constituents of the facility’s standard product.
Adverse interactions may have occurred because of these chemical differences. The ink
remover seemed to work better when used immediately after printing, but the performance
was still not acceptable. At Facility 19, the ink remover had to be re-applied and scrubbed
into. the screen repeatedly, and all res1dua1 mk was stﬂl not removed

Emulsion Remover: In general Faclhty 2 ]Jked the emuls1on remover better t]han
their usual product, although it took extra time to use the hand sprayer and the emulsion
remover was not as effective when thick ink residue was present. Facility 19 was ‘not
satisfied with the emulsion remover performance. They reported that the emulsion remover
had to be re-applied and scrubbed into the screen repeatedly, even then residual emulsion
was left on the screen. |

Haze Remover: Both facilities found the haze remover performance to be
unacceptable. Facility 2 saw no reductlon in haze after applying the product. At Facility
19, the haze remover did not completely remove the haze. This facility, however, had very
high standards in terms of haze removal; other facilities would have been satisfied with this
level of haze removal. It should be noted that both facilities used standard haze removers
that were very different chemically than the alternative haze remover. On screens that were
reclaimed many times, there is potential for adverse effects due to mteractlon of the standard

and alternative products i
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TABLE 6.18

COST ANALYSIS FOR|ALTERNATIVE OMICRON AE
: S o Alternative System
‘ h Baseline Omicron AE
Description Falellty 2 Facility 19
! Facility Characteristics: - ...~ -A
v Average screen size (in?) , i 2,127 5,663 - 957
| Average # screens/day 7 6 6 70
E ? costEtementsper_gcme
Labor Time spent applying,
scrubbing, and removing
reclamation products (min) 24.4 40.2 - 20.7
Cost ($) ' $5.33 $8.80 $4.52
, Materials and # of rags used 3 16 0
A Equipment Cost ($) | - $0.45 243 0
i Reclamation Ink Remover o B '
i Product Average Volume (0z.) 8.0 12.6 2.3
, Use ' _ ‘ .
$0.22 0.96 0.18
Cost ($)
: ‘ Emulsion Remover , 7 .
; Average Volume (0z.) 3.5 7.5 1.3
| ' . . 0.1
Cost (§) 7$0 13 0.56 0.10
; Haze Remover ‘
: Average Volume (0z.) 3.0 12.6 2.3
‘ $0.12 . 0.89 0.16
Cost ($) P '
Hazardous Amount {(g) ‘ 34
Waste
Disposal Cost (3) ' $0.02
| Totals -
' ' Total Cost/Screen ’  $6.27 1365  4.96 -
; -~ Normalized* . ’ $6.27 10.85 5.49
Total Cost/year 7 $9,399 "720,4701 86,787
" Normalized® ©$9,399 16,278 8,240
* Normalized values adjust product usage, number of screens cleaned, and number of rags
‘ laundered at demonstration facilities to reflect the screen size and number of screens cleaned per
i day under the baseline scenario. Labor costsz, however, are not normalized. Normalization allows
; a comparison between the baseline and facillity resuits.
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PRODUCT SYSTEM OMICRON-AF

Product System Omicron-AE and Product System Omicron-AF were submitted for
* demonstration by the same manufacturer.| They have the same ink remover and the same
emulsion remover, but each one has a different haze remover to complete the system.
Although these systems do share a commcim ink remover and emulsion remover, Omicron-
- AE and Omicron-AF are each evaluated as a separate product system in this documentation.
It was the intention of the Performance Demonstrations to evaluate reclamation systems as
a whole, not individual products, whenever possible.

For Product System Omicron-AF, t]hls section describes the performance results from
the laboratory performance tests and from the volunteer facility demonstrations, and also
presents two tables: one summarizes the performance results and the other presents costing
data. For information on the operating condltlons of the two volunteer printing facilities
where Product System Omicron-AF, was demonstrated, or on the spec1ﬁc details of the
product system performance at each of the facilities, see Appendxx I

Product System Omicron-AF is a water—based system and it consisted of an ink
remover, an emulsion remover, and a haze remover. A degreaser accompanied this product -
system however, detailed information on|the performance of the degreaser is not included
in the scope of this project. The performance of the product was demonstrated at Facilities
4 and 18. Facility 4 prints decals using UV-cured inks and direct photo stencils; Facility 18
prints nameplates, panels, and graphic overlays using solvent-based inks and either direct
photo stencils or capillary film emulsions. |{During the demonstration periods, Facility 4 used
the alternative products to reclaim 19 screens over a 2 week period and Facility 18 reclaimed
32 screens over 4 weeks. Facility 4 dlscontmued use of the alternative product system after
two weeks, due to the poor performance of the ink remover and the haze remover.

Performance in the Laboratory

Product System Omicron-AF was tested at SP’I'F on three screens (one with a solvent-
based ink, one with a UV-cured ink, and one with a water-based ink). On the screen with
the solvent-based ink, the ink dlssolved well with moderate effort (5 wipes were used). On
the last rag there was a slight blue color (the color of the stencil) which may indicate that
the ink remover could deteriorate the stencil. Ink remover performance on the screen with
UV-cured ink was similar expect there wlas some red coloring on the rag as well as blue.
The red tint could indicate an effect on the adhesive (which is red) that holds the screen to
the frame. The UV-cured ink screen also required moderate effort to remove the ink and
6 rags were used. Compared to the other two screens, the screen with water-based ink .
required additional time, effort (7 rags), and product to loosen the ink. Also on the water-
based ink screen, the technician noted thatithe ink remover started to deteriorate the stencil.

On all three screens, the emulsron remover dissolved the stencrl qurckly and with

moderate scrubbing effort and the pressure rinse removed it completely On the screen with
solvent-based ink, a moderate ink stain remained on the screen after using the emulsion
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remover. The UV screen had a lighter stain. The water-based ink screen had a moderate
-stain with some ink residue remaining in the half-tone area. The haze remover lightened the
stains on all three screens and removed the ink residue on the water-based ink screen.

Products were applied according [to the manufacturer’s recommended application
procedure. After using the haze remover, the technician noted that there was a small hole
in the screen with solvent-based ink that was not there before using the haze remover.

Summary of Performance at the Volunteer Faci]ities

This section summarizes the produet system performance as recorded by the printers
using the products at both of the demonstratron facilities. The table at the end of the section
summarizes both the field demonstration performance data and the results of the product tests
performed at SPTF

- Ink Remover: At Facility 4, the ink remover removed the ink from the mr—*sh
satisfactorily, however, residue remamedl in the stencil area on most of the screens. The
printer felt the ink residue was minimal, and if he were using his standard haze remover, this

'residue would not have been a problem. nFacrhty 18 reported that the ink remover worked
as well as their standard products. { ,

- Emulsion and Haze Remover: The emulsion remover worked very well at both
facilities. It removed the stencil completely and easily. The haze remover performance was -
not acceptable at either facility. Facility 4 reported that the haze remover was not effective
in removing any of the ink haze, even w1th: vigorous scrubbmg and procedural modifications.
A ghost image appeared on subsequent pnnt jobs, which required that the printer clean the
screens again with his standard product. At Facility 18, the haze remover left too much haze
under all conditions and their standard haze remover had to be used after the alternative
products before the screen could be reused Because of this poor performance, the facility
stopped using the haze remover durmg the first week of demonstratlons
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TABLE 6.20

COST ANALYSIS FOR ALTERNATIVE OMICRON - AF

Description

' Baseline

Alternative System
Omicron - AF

Facility 4 Facility 18

Facility Characteristics’ .~

Average screen size (in?)

2,127

1,210 1,150

Average # screens/day

Time spent applying,
scrubbing, and removing!

reclamation products {min) 24.4 15.0 10.8
Cost ($) ! $5.33 $3.28 $2.37
Matgrials and _# of rags used ‘ 3 1.3 1.3
Equipment Cost ($) $0.45 0.20 0.20
Reclamation Ink Remover
Product ‘Average Volume {0z.) 8.0 1.6 2.2
Use ' "
_ Cost ($) - $0.22 0.12 0.17
Emulsion Remover . - -
Average Volume (0z.) 3.5 1.4 3.6
Cost (3) $0.13 0.10 0.27
Haze Remover _
Average Volume (o0z.) 3.0 2.1 1.9
Cost (3) $0.12 Q.15 0.14
Hazardous Amount (g) ‘34 o} 0
Waste '
Cost ($) $0.02 0 0

~ Disposal

Total Cost/Screen

$6.27 3.86 3.14

Normalized* $6.27 4.45 3.89

Total Cost/year $,9'399 5,784 9,823
—___ Normalized® 89, 399 ‘ 6,675 5,836

* Normalized values adjust product usage, number of screens cleaned and . number of rags
laundered at demonstration facilities to reﬂect the screen size and number of screens cleaned per
day under the baseline scenario. Labor costs, however, are not normalized. Normalization allows
a comparison between the baseline and facnllty results
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PRODUCT SYSTEM PHI

For Product System Phi, this sec
laboratory performance tests and from

tion describes the performance results from the
the volunteer facility demonstrations, and also

presents two tables: one summarizes the performance resuits and the other presents costing
data. For information on the operating conditions of the two volunteer printing facilities

where Product System Phi, was demonstrated, or on the specific details of the product

System performance at each of the faciliti

es, see Appendix I.

Product System Phi consisted of an ink remover, an emulsion remover, and a haze

remover.
employs apprommately 15 people with 3
They print interior signs, markings on par
five people and prints mainly on plastics.

labels. ‘Over a four week period, Facility

It’s performance was demonstrated at Facility 5 and Facility 23. Facility 5

employees involved in the screen printing area.

ts, and identification badges. Facility 23 employs
Their products include front panels, overlays, and
5 reclaimed 40 screens. Facility 23 used Product

System Phi for two weeks and reclaJmed 8 screens. During the demonstrations, both
facilities primarily used solvent-based vmyl inks, but they also tried System Phi on acrylic
vinyl, epoxy, and metallic inks. Facility 5 used a capiilary film emulsion on a polyester
screen and Facility 23 used a dual-cure emulsion on a muitifilament polyester screen.

Performance in the Laboratory

Product System Phi was tested at S'[PTF on two screens (one with a solvent-based ink,
and one with a UV-cured ink). This product is not recommended for use on water-based .
inks. On both screens, the ink dissolved Iqmckly with minimal effort. There was a slight
blue color on the wipe (the color of the stencil), but the stencil did not appear to be damaged
or deteriorated. On the screen with solvent-based ink, six rags were needed to remove the
ink, and on the UV ink screen, five rags were used. The techmcmn noticed a shght odor.

I
|
The emulsion remover also worked we]l it completely dissolved the stencil with only
light scrubbing on both screens. After usmg the emulsion remover, the screen with solvent-
“based ink bad a very light stain and shght ink residue in small areas. The haze remover
lightened the stain only slightly, but it removed the ink residue. The screen with UV-cured
ink had a dark ink stain and the haze remover lightened it somewhat, but did not remove it
completely. The technician noted that the haze remover was very easy to use and required
minimal effort. There was a slight odor to the product, but it was not unpleasant.

The recommended application pro::edure was followed with a few slight variations.
The ink remover was allowed to sit on the screen for 30 seconds before it was rubbed in
with a sponge. The haze remover was removed with a pressure wash.

!
!

Summary of Performance at the Voluntee::r Facilitiee

This section summarizes the product system performance as recorded by the printers
using the products at both of the demonstratron fac1ht1es The table at the end of the section
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- summarizes both the field demonstration performance data and the results of the product tests
performed at SPTF.

Ink Remover: Both facilities reported similar results with Product System Phi. At
Facility 5, the ink remover broke down the ink effectively but required more effort than their
own ink remover. Facility 23 found that the ink remover performance was inconsistent; it
worked well on metallic inks, but did noﬁ remove ink from around the edges of the stencil
when using vinyl ink. Both facilities noticed that the ink remover tended to deteriorate the
stencil if it was not wiped off nnmedlately after application. For this reason, the facilities

felt that this product should not be used for in-process ink removal

Emulsion Remover: The emulsion|remover was very effective and it easily removed
the stencil with very little scrubbing. Bl‘oth facilities reported the System Phi emulsion
remover performed better than the produet they were using before the demonstrations.

Haze Remover: Fac111ty 5 reported that a haze remained on the screen after usmg the
haze remover, but it did not affect future print image quality. Over time, the printer felt this
haze could potentially deteriorate the screen mesh. Facility 23 reported that the haze
remover left a ghost image and some screens could not be reused for reverse printing or for
printing with transparent inks. ’ -
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TI}BLE 6.22

| :
- COST ANALYSIS FOR ALTERNATIVE PHI

Description

Baseline ' Alternative System Phi

Facility 5 Facility 23

Facility Characteristics = /"

Average screen size (in?)

2,815 883

Average # screens/day

_Cost Elements per Screan.

Labor Time spent applying,

scrubbing, and removing

reclamation products (min) 24.4 8.0 22.0
Cost ($) $5.33 '$1.74 ' $4.81
Materials and # of rags used 3 2.9 1.3
Equipment Cost ($) $0.45 0.43 0.19
Reclamation ink Remover s
Product - Average Volume (o0z.) 8.0 1.3 2.0
Use . ‘
Cost ($) $Q.22 0.25 0.39
Emuilsion Remover .
Average Volume (o0z.) 3.5 1.7, 1.0
Cost ($) $0.13 -0.33 0.19
Haze Remover
Average Volume (o0z.) 3.0 1.1 1.2
Cost ($) ‘ §0.12 0.35 | 0.37
Hazardous Amount (g) 34
Waste -
Disposal Cost ($) $0.02

Total Cost/Screen $6.27 . - 3.1 ' 5.96
Normalized* $6.27 6.10 7.82

Total Cost/year $9,399 1,991 5,957
Normalized* $9,399 11,728

9,233

* Normalized values adjust product usage, number of screens cleaned, and number of rags

‘laundered at demonstration facilities to refle
per day under the baseline scenario. Labor

ct the screen size and number of screens cleaned
costs, however, are not normalized. Normalization

allows a comparison between the baseline and facility resuits.
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PRODUCT SYSTEM ZETA

For Product System Zeta, this section describes the performance results from the
laboratory performance tests and from| the volunteer facility demonstrations, and also
presents two tables: one summarizes the performance results and the other presents costing
data. For information on the operating conditions of the three volunteer printing facilities
where Product System Zeta, was demonstrated, or on the specific details of .the product
system performance at each of the facﬂmes see Appendrx I

Product System Zeta consisted of an mk remover, emulsion remover, and a haze
remover. The performance of the products was demonstrated at Facilities 6, 7, and 15.
Facility 6 prints store displays, traffic markings, and movie posters; Facility 7 prints decals,
labels, vehicle markings, and store displays; Facility 15 prints plexiglass displays, store
displays, and banners. During the demonstration period, Facility 6 reclaimed seven screens,
Facility 7 reclaimed four screens, and Facxhty 15 reclaimed eight screens. Facility 6 used
solvent, UV-cured, and water-based inks; Facility 7 and Facility 15 used solvent-based and
UV—cured inks, and capillary film emulsions. ‘

I

Performance in the Laboratory i

Product System Zeta was tested a{ SPTF on three screens (one with a solvent-based
ink, one with a UV-cured ink, and one ‘with a water-based ink). The ink remover
performance varied depending on the type of ink used. The emulsmn remover and haze
remover performance was consistent for all three screens..

On all three screens, the modeicatlons were made to the manufacturer s instructions -
for applying ink remover. First, the techmc1an applied the ink remover following the
recommended method (spray on both s1des of the screen, wait two minutes, squeegee off ink,
and rinse with pressure washer). This apphcatlon method did not satisfactorily remove the
ink from any of the three screens. To improve the ink remover performance, the technician
reapplied the product using a different method. For the second ink remover application, the
technician wiped the screen with a dry|rag to remove excess water, sprayed more ink
remover over the entire screen, and wiped with rags until the rag was no longer picking up
the ink. On the screen with solvent-based ink, the screen had some spots of ink residue and
a medium gray haze after the first ink remover application. The stencil was affected in the

. half-tone area and it turned a light blue color in some areas. A second application of ink
remover on the solvent-based ink screen removed the ink residue, but the stencil color came
up on the rag. Four rags were used. Oin the screen with the UV ink, after the first ink
remover apphcatlon procedure, there was a heavy gray stain over the entire screen, ink
residue remained in some areas, and the stencil had a dull finish. After the second
application of the ink remover, the screen still had some ink stains remaining, but the gray
haze was removed. Three rags were used. On the water-based ink screen, after the first
application of ink remover was squeegeed off, ink residue remained, mainly on the emulsion.
The ink wiped off easily when the ink remover was applied again. The rag was blue with
the emulsion from the half-tone areas. Two rags were used.
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On all three screens, the stencil| dissolved eas11y with moderate scrubbmg A
- moderate ink stain remained on all of the screens, but there was no stencil stain or ink
residue. The haze remover did not appear to lighten the ink stain on any of the screens.
The technician also noted that the odor of the haze remover was so strong, she felt an
exhaust fan or a respirator was required.| Overall, although an ink stain remained on the
screens, SPTF did not think the stain would affect future print quality and therefore,
evaluated the product system as acceptable.

Summary of Performance at the Volunteer Facilities

This section summarizes the product system performance as recorded by the printers
usmg the products at both of the demonstration facilities. The table at the end of the section
summarizes both the field demonstration performance data and the results of the product tests
performed at SPTF.

Ink Remover: Facility 6 reported that the performance of the alternative ink remover
was poor, and they had to reclean their screens using their standard ink remover after the
alternative product. Although the ink remover performed poorly with solvent and UV-cured
inks in general, Facility 6 reported that the alternative ink remover worked well on one
screen with water-based inks and on one [w1th UV-cured ink. Facility 7 reported that for
solvent-based inks, the ink remover seemed to dry on the screen and did not take the ink out;
the alternative product did work well w1th1 UV-cured inks. To i improve performance of the
ink remover, the screen reclamation employee needed to begin wiping the ink remover off
the screen immediately after spraying mlstead of waiting, as recommended. If the ink
remover was not wiped off immediately, 1t dried on the screen and then they needed to use
their regular ink remover. Facility 15 reported that the ink remover did not work at all for
~ this facility; it bad to be applied a number of times and, even with more scrubbing than
usual it had to be followed with their standard product.

I .

Emulsion Remover: Both Facility 6 and Facility 7 found the emulsion remover did
not work well when diluted with five parts'water. When the facilities increased the emulsion
remover concentration by diluting with |only three parts water, the emulsion remover
dissolved the stencil. At Facility 6, the performance of the emulsion remover was not
consistent, even at the stronger concentration. Facility 7 was generally pleased with the
performance of the emulsion remover at the stronger concentration, however, they still had
problems if the emulsion remover was permitted to dry in the mesh. Facility 15 reported
that the emulsion remover was passable, but the facility still preferred their own product.
The alternative emulsion remover requlred extra scrubbmg effort (even at full strength) at
Facility 15.

Haze Remover: All three facilities, reported that the haze remover did not have any
effect on the haze. They all had to use|their own haze remover in many cases. These
facilities did not reclaim many screens usmg the Product System Zeta for several reasons:
they were disappointed and discouraged by the early results, the products arrived later then
expected and the observer was not present to assist the printers with the application
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procedure or to offer suggestions for improving performance, and the production schedules
of the shops was unusually busy. Because of these factors, none of the facilities put
extensive effort into attempting to alter application techniques to make the products work: at

their shop.
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TA

COST ANALYSIS FOR /

BLE 6.24

ALTERNATIVE SYSTEM ZETA |

Description

Baselli‘ne" ' ;Alterhati.ve Systém Zeta

Facility 6

Facility 15
Facility 7

Facility Characteristics:' -

Average screen size (in?)

2,127 . 3,926 3,060 2,084

Average # screens/day

13

11

" Cost Elements per. Scras

Labor Time spent applying,

scrubbing, and removing

reclaim products {min) 24.4 17.6 21.0 32.8
~ Cost ($) $5.33 3.85  .4.59 7.18
Materials, # of rags used 3 0.0 - 3.8 0.0
Equipment o551 (s) $0.45 0.00 0.56 0.00
Reclamation Ink Remover ‘
Product Average Volume (o0z.) 8.0 8.3 8.5 3.0
Use an ¢
Cost ($) $0.22 1.50 1.63 0.54
Emulsion Remover . ‘
Average Volume (o0z.) 3.5 6.5 1.3 4.1
& .
Cost (§) $0.13 0.23 O.’0:4 0.15
Haze Remover ‘ ‘
Average Volume (0z.} 3.0 2.8 2.0 2.3
Cost ($) $0.12 0.64 0.47 0.55
Hazardous Amount (g) 34 1 15 90 61
Waste .
Cost ($) $0.02 0.08 -0.07 0.04

~ Disposal

- TBtal Cost/Screen $6.27 ; ‘6.(731 7.26 ' 8.46
Normalized® $6.27  5.39  6.51 '8.99
Total Cost/year $9,399 19,704 19,973 9,521
Normalized* | $9,399 8,080 9,772 13,479

* Normalized values adjust product usage,
laundered at demonstration facilities to reflec
day under the baseline scenario. Labor costs
a comparison between the baseline and facili

| . . .
;number of screens cleaned, and number of rags
t the screen size and number of screens cleaned per
however, are not normalized. Normalization allows
ty results.
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ALTERNATIVE SCREEN RECLAMA!TION TECHNOLOGY THETA

The performance of the Alternatlve Technology Theta was demonstrated at Facility
1 under conditions similar to those used at}SPTF for alternative product system testing. This
facility, however, demonstrated the performance of an alternative screen reclamation
technology, instead of an alternative chem1ca1 system. The alternatlve technology
demonstrated was a high pressure waten wash system with a 3000 psi spray applicator.
- When reclaiming screens with this high pressure washer, an emulsion remover and a haze
remover are used, but no ink remover is|needed. Several different types of emulsion and
haze removers are sold with this technology The performance demonstration was conducted
using the chemical products that are normally used by this volunteer facility which are
. supplied by the System Theta equ1pment manufacturer. Therefore, this performance
evaluation of this technology is based only on those chemlcals used in the testing.

During the demonstration, the 1nk| was carded off on both s1des of the screen which
caused some complications during testing. % Since the screen was prepared specifically for the
demonstration and was not actually used f01 printing, the ink on the stencil side transferred
through to the print side when the screen wvas carded. To remove this excess ink, the print -
side was also scraped. The ink on the prmt side of the screen was more difficult to remove
and this ink also made it harder to remove the emulsion. Under normal printing operations,
ink does not reach the print side of the screen, therefore some of the difficulty caused by the
ink on both sides of the screen would notioccur. During the demonstrations, System Theta
efficiently and effectively clean the screen while reducing the labor effort, and quantlty of
chemicals required for reclamation.

Summgy of System Theta Performance Ei.valuaﬁon

Alternative Screen Reclamation '1;‘echnology ‘Theta was: demonstrated using three
screens; one with a solvent-based ink, one with a UV-cured ink, and one with a water-based
ink. Results on the demonstrations are detailed here and are summarized in the table
following this section. Test screens werelprepared using the same parameters as were used
for the testing of alternative chemical systems (these parameters are listed in the appendix).
At the printing facility, the inks were applied to the stencil side of the screen, and excess ink
was carded off (on both sides of the screen) Inks were allowed to dry for 18 hours before
reclamation. The ink residue on both sides of the screen does not accurately represent the
condmons in typical printing operations, however it does represent a worst case condition.

On the screen with the solvent—ba'sed ink and the screen with water-based ink, the
stencil dissolved easily with the apphcatlon of the high pressure water; no scrubbing was
needed. There was no emulsion or ink res1due left in the screen, but there was a medium
ink stain remaining on the screen with solvent-based ink and a very light stain on the water-
based ink screen. On both screens, all of 1he ink and stencil did dissolve after less than four
minutes of washing with the high pressure |sprayer however, the areas of the emulsion where
the ink was on the print side of the screen did not dissolve as quickly as the areas where
there was no ink on the print side. The haze remover completely ehmmated the stains.

T
71




i
|
When the haze remover was applied, the Ig)roduct nnmedlately dissolved the ink stain, even
before the waiting period or the pressure ?vash
|
Results were similar for the screen 'w1th UV ink. In most areas the stencil dissolved
very easrly without any scrubbing. After 4 minutes of water blasting, emulsion was still
present in blocks where the ink was scraped on the print side of the screen. It is possible
. that the residual emulsion was caused by the test conditions and that it did not indicate poor
performance on the part of System Theta. lSome ink stain was remaining, especially in areas
where the emulsion was left. The haze remover removed all of the ink, leaving only a very.
light stain, but the emulsion was still remaining in approximately one-third of the blocks.
To remove the emulsion, the emulsion rémover was reapplied and allowed to sit for 20
- seconds. After water blasting the screen again, the emulsion was completely removed.
| " o ,
Overall, System Theta was an efﬁci:ient and effective technique for screen cleaning.
Use of the system could minimize the quanttty of chemicals needed for screen reclamation
by eliminating the ink remover and by usmg the high water pressure to reduce the quantity
of emulsion and haze remover required. System Theta also reduces the labor time and effort
needed to reclaim a screen.
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TI-\iBLE 6.26
; COST ANALYSIS FOR HIGH PRESSURE WASHER THETA

System

Baseline ’ Theta
S L * Facility 1

Description Description ty

Facility Characteristics - " -

Average screen size {in?) 2,127 Average screen size {in?) 360

Average # screens/day 6 . Average # screens/day 13

" Cost Elements pe

Labor Time spent applying, Time spent pfessure
. scrubbing, removing washing, applying, and
reclamation products 24.4 removing reclamation 5.4
! {min) products (min)
1 Cost ($) : $5.33 _ Cost {$) $1.18
Materials # of rags used . 3 Pressure Wash Equipment
and ure vy :
Equipment Cost (3) $0.45  Cost (%) 0.25
Reclamation  Ink Remover 1 Water Use (gal.) o 10.7
Product : , , . e ——
Use Average Volume (0z.) 8.0 Electricity Use (kWhr) 0.65
| | __Cost ($) ' $0.22  tility Cost ($) on
% ‘ Emulsion Remover . Emulsion Prep Product
! Average Volume (0z.) 3.5 Average Volume (oz.) 0.8
., Cost ($) $0.13 Costv {$) | 0.11
i Haze Remover ~ Haze Remover
Average Volume (0z.) _!| 3.0 Average Volume (o0z.) 1.5
Cost (8) $0_12 Cost (§) ‘ 0.36
Hazardous Amount (g) 34 Amount (g) 0
Waste

Disposal ___Cost(®) 19002 Cost®®) O

Total Cost/Screen - $6.27  Total Cost/Screen 2.02

Normalized* | $6.27 Normalized* 4.53
Total Cost/year : $9,399 Total Cost/year ' 6,315
i ———Normalized* " 89,399 Nm-_majjzerl* 6,797

* Normallzed values adjust product usage,| number of screens cleaned and number of rags
laundered at demonstration facilities to reﬂect the screen size and number of screens cleaned per
davy under the baseline scenario. Labor costs, however, are not normalized. Normahzatlon allows
a comparison between the baselme and faclllty results.
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ALTERNATIVE SODIUM BICARBOITATE RECLAMATION TECHNOLOGY

The sodium blcarbonate screen reclamatlon technology consists of an enclosed spray
cabinet where pressurized sodium bicarbonate (baking soda) and water are sprayed onto the
parts inside the cabinet to clean them. Currently, this technology is used primarily for
removing coatings, such as paint, grease, or teflon from metal parts, however, as part of the
DfE Performance Demonstration, this technology was tested to determine if it is potentially
adaptable as an alternative screen reclamation technology. Prior this project, the sodium
bicarbonate technology was never tested for screen reclamation apphcatlons The cleaning

‘procedure used during the test was the method developed for cleaning metal parts and was

adapted to screen reclamation where the screen was placed inside the enclosure and held
under the pressurized baking soda spray {to remove the ink, emulsion and haze from the
screen simultaneously. The advantage oﬁ such a system for screen reclamation is that no
hazardous chemicals are used, and the need for ink remover, emulsion remover, and haze
remover is eliminated. In prehmmary testlng, the sodium bicarbonate technology showed
potential for effectively removing solvent- or water-based inks. Results on a screen with UV
ink, however, were poor. In all cases, further development and testing are needed before
the technology could be used in a screen ]hmmng facility.

Sodium Bicarbonate-Based Screen Reclamlatwn Technology Amlicatig‘ n Method

At this time, the sodium b1carbomte—based technology has not been developed
spec1fica]ly for screen reclamation. It has been successful in replacing hazardous cleaning
chemicals in other applications such as in metal parts degreasing and paint and adhesives
removal. To determine if this technologjir could be adapted for screen reclamation, three
screens were prepared for cleaning: one w1th solvent-based ink, one with UV-cured ink, and
a third screen with water-based ink. | All tests were conducted at the equipment
manufacturer’s facility. This particular mgnufacturer developed the enclosed spray cabinet,
and is a distributor of the sodium bicarbonate. Because this technology is still under
development and is unproven for screen reclamation; no demonstrations were conducted at

printing facilities. An observer from the DfE project was present to record information on

the system’s performance in cleaning the three test screens.

Tests were conducted in two different enclosures Half of each screen was first
cleaned in an enclosure which delivered dry, pressurized baking soda to the screen. The
second half of each screen was cleaned in an enclosure which delivered both pressurized -
water and baking soda. The same cleamn'g procedure was used for the two systems. After
excess ink was carded off, the screen was placed inside the enclosure with the flat side
down. The door was locked and the operator placed his hands through the gloves built into
the box. By stepping on the foot pedal, the operator started the flow of pressurized sodium
bicarbonate from the fan nozzle mounted in the top of the enclosure. The fan nozzle,
designed by the enclosure manufacturer, spreads out the impact of the sodium bicarbonate
to reduce the stress on the screen. The nozzle used for testing dispersed the sodium
bicarbonate over an area approximately ope inch wide by three inches long.. On the wet
system, the same nozzle was used to dehver the sodium bicarbonate, and the water nozzle
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was mounted on the fan nozzle, so that the water and bakmg soda mixed together as thr*y‘
were discharged. Holding the screen under the fan nozzle, the operator moved the screen
from side to side. The operator was able to see where the ink or emulsion remained on the
screen by watching through the primary viewing area. This window was purged with air to
enhance visibility by clearing the dust from|the viewing area. When the first side was clean,
the operator flipped the screen over and repeated the cleaning procedure on the other side
until all ink, emulsion, and haze were removed.

Summary of Alternative Sodium Bicarbonate Technology Performance Results

Cleaning without Water

During the demonstration, several different application methods were tested to
optimize the system performance. First, the screen with solvent-based ink was cleaned in
a dry box; only pressurized baking soda was delivered, without any water. At a pressure
of 5 psi, some of the ink and emulsion Were removed, but very slowly. A heavy haze and
some ink and emulsion residue remamed To accelerate the removal, the pressure was
increased to 10 psi. This pressure proved to be too high and the screen developed pin holes
and eventually ripped. The pressure was'reduced to 5 psi. To reduce the stress on the
mesh, a flat plate was placed behmd the sc,reen Screen damage was reduced but was not

eliminated.

Similar results were obtamed w1th the water-based ink screen. Slgmﬁcant mk and
emulsion residue remained on the screen| after cleaning a 4 inch by 4 inch area for 5
minutes. Again, screen wear and small holes were visible in some areas. After these
disappointing results, dry testing was discorlltinued in favor of the wet delivery system. The
- ‘water serves to soften the sodium bicarbonate, making it less abrasive than the dry delivery
process. Because of the softening effect, i a higher pressure could be used with the wet
delivery system without damaging the scre?n

After such poor performance was demonstrated usmg the dry cleanmg process on the
solvent- and water-based ink screens, the ch1s10n was made to skip the dry process for the
UV ink screen, and start with the wet cleaning process. Additionally, the UV ink does not
dry (unlike the solvent- and water-based mks), and the manufacturer felt that the application
of the dry sodium bicarbonate would stick to the wet ink across the entire screen, instead of
removing the ink. If the sodium bicarbonate was covering the scréen, the wet cleaning
process test would not be valid. ] ’ '

Cleaning w1th Water ' | .

~ All three screens were tested usmg the wet process (cleaning with water). Water was .
sprayed onto the screen at 200 - 250 psi, whlle the sodium b1carbonate was sprayed out of
a fan nozzle at varying pressures. On the screens where the dry process was used to clean
half the screen, the wet process was used for the other half. Performance clearly improved
using the wet technology. :

On the screen with UV ink, the sodium bicarbonate-based technology was completely

|
1
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. ineffective. After about 5 minutes of cleaning, there was almost no removal of the ink or
the emulsion. The operator increased /the pressure to 20 psi to improve the system
performance. When there was no improvement at 20 psi, the pressure was increased to 30
psi. Even at the higher pressure, there was no significant removal of the ink or the emulsion
from the screen. The operator put a glass plate behind the screen to concentrate the sodium
bicarbonate and to support the screen, but this did not help to remove the ink or emulsion.

After approximately 10 minutes of cleannllg without any noticeable removal of ink, the test
was stopped. i

The solvent-based ink screen wascleaned first. At 5 psi, it took apprommatelv 5
minutes to remove the ink and emulsion from a 4 inch by 4 inch area of the screen. At this
point the screen was visually mspected There was no visible damage to the screen, so the
pressure was increased to 10 psi. Anothel; 4 inch by 4 inch area was cleaned, and at 10 psi,
it took approximately 3 minutes. Some areas of the emulsion came off in stringy pieces.
After cleaning the rest of the screen, a hght haze remained in the image area. Around the
edges of the screen where the ink was falrly thick, a heavy residue remained, but there was
no ink or emulsion residue in the image area. Total screen cleaning time for the half of the
screen that was cleaned with the wet cleémmg process (a 10 inch by 10 inch area), took
- approximately 16 minutes. | '

Performance on the screen with Fwater-based ink was similar to the screen with
solvent-based ink. On the water-based ink screen, all testing was conducted with the sodium
 bicarbonate pressure at 10 psi. Initially, ]the ink started to come off fairly well, but very
slowly. = After a few minutes, the ink began flaking off, instead of dissolving. The flaking
made it significantly easier to remove the 1pk Again, the emulsion came off in stringy rolls.
Ink residue remained around the edges oﬂ the screen, but the image area was clean with a
very slight haze. After closer inspection, some very small spots of ink residue were
apparent. In an effort to remove these spots, the operator concentrated the spray on the
small effected area. After one or two minutes, this concentrated pressure ripped the screen.
Total cleaning time for the portion of the screen that was cleaned with wet cleamng (10
inches by 10 inches), was approximately 13 mmutes

Alternative Sodium Bicarbonate Technology Potenga;’

The cleaning procedures used durmg testing were the methods used for cleamng metal
parts and were not specifically developed for screen reclamation. With further testing and
- research, this application method could be improved to clean the screens faster and with less
possibility for screen damage. For example, during the test, a piece of rigid material (safety
glass) was held behind the screen to reduce the pressure on the mesh. From the limited
testing performed, this support seemed to concentrate the cleaning media on the desired area
while reducing the stress on the screen. As another change that may improve performance,
the operator suggested using hot water. When cleaning the screens with solvent- and water-
based ink, the emulsion came off in stnngy pieces that rolled off the screen. This reaction
did not seem to increase or decrease the removal efficiency, however, hot water may help
dissolve the emulsion, potentially accelerating the removal process. A third possible
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improvement in the application technique may be to add a small platform inside the enclosure
which would help the operator hold the screen closer to the spray nozzle.

In addition to equlpment modlﬁcatlons, several other variable changes that may be
specific to each facﬂlty should also be mvestlgated These factors include increasing or
decreasing the particle size of sodium blcarbonate changing the pressure of the water or the
sodium bicarbonate, and changing the rate Iof delivery of the medium. With further research
into improvements in the sodium bicarbonate application, this technology could potentially
reduce chemical use during screen reclamation for printers using solvent-based or water--

‘based inks
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APPENDIX A: FACILITY BACKGROUND QUESTIONNAIRE
Design for the Environment Screen Printing Project

1. Business Profile

a. Products ‘
Approximately what percentage ¢
substrates? (Please check all boxes

f your products are printed on the following
that apply).

1<50% | 50-95% | 95-100%
Plastics (rigid/flexible) (] O O
Paper (coated or uncoated) O (] ad
Metal O O ad
Ceramic O O O
Glass O | |
Other (specify) O O O
b. Please list the major products produced at your facility:

¢ ApproXimately what percentage

produced through screen printing?

d. Approximately how long is your typical run?

e. Approximately what percentage

of your shippable product, by Sales dollars, is

of your orders are repeat -orders?
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2. Screen Reclamation Operations

a. Screen Size: Specify the averagle size frame used at your facﬂlty

(F or in’)

b. Tracking: Describe how your s

creens are tracked or numbered in the facility:

¢. Volume:

What is the average number of screens cleaned/rec]mmed each day for future use?
(Please check the appropriate box)
0-5..0 §5-10...00 10-1

d. Employees

5.0  >1s..

.

Please fill in the table below. For the purposes of this questionnaire, "Ink

Removal” is not defined as press-s

U (specify )

1de operations, unless this is the only site used
for ink removal. Assume a 5-day work week with one 8-hour shift each day.
Please check all boxes that apply.

——y

Number of Number of | Number of ﬁmployees Average time Average time
Employees Employees Involved in Screen (hr/day) a single (hr/day) a single
at this Involved in | Cleaning/Reclamation individual is individual is

Location Ink Removal ' involved w/ ink | involved w/screen
removal . cleaning/reclaiming
0-5 Oj1-3 OJ1-3 0] <1 O <1 O
6-10 [O]4-6 Oj4-6 Ofr-2 Oj1-2 a
11-15 0O}7-10 aj7-10 gJ3-4 B8]3-4 O
16-30 Of>11 aj>11 0)|5-6 Ojs5-6 a
31-50 [ 7-8 Oy7-8 O
>50 O specify specify other, specify other, specify

e. Ink Removal and Screen Reclamation Areas
Do you have separate areas for mk removal and screen reclamation activities?
("Ink removal" is defined as activities after excess ink is carded off. It does not
refer to ink removal activities during the process).

Yes..... O No..... O
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- If "yes", check all that apply in the first four columns of the table below.
. | ‘ :

.- If "no", check all that apély in the last 2 columns of the table below.
, | -

Separate areas for ink removal and screen Combined Ink Removal/

cleaning/reclamation activities Screen Reclamation Areas
Ink Type of Type of Size of Ventilation
Removal | Ventilation Ventilation Combined
Area (f©) Area (f©)
<20 O] local (mechanicalll local (mechanical] || <20 Ollocal O
20 -50 O] plant | plant O§20-50 Ofplant - O
50 - 100 O | natural O natural Of50-100 O)natural O}
100 - 2001 | other O other 0§} 100 - 200 3 | other Of
=200 = (specify): (specify): . (specify):
(specify):
3. Rates

a. Record the electric rate:

b. Record the water rate: -

¢. Record the sewer rate:

d. Record the screen reclamation employee’s wage rate:

e. Record the printer’s wage rate: (Use the rate JSor the

- printer who would determine if the, print image quality is acceptable).

4. Curr;en't!Ink Remover Procedures (NOT process cleaning)
a. What type of ink(s) do you use?
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|
b. Do you recycle ink removal products? Yes..... J No..... O
- Do you recycle on-site of off-site? |

- Do you use the recycled prc;duct in-honse? Yes.....[l  No.....Ol |

If so, how much doi you use annually" ' gallons
- If recycled off-site, does the recycler sell the recycled product"
- What are the costs and i mcomg, assocmtedw1th recyclmg ink removal

products?

¢. On average, to how many screens/day is ink remover apphed"

d. Describe the current method of applymg mk remover

e. Do you use a pressure waéher (or other ¢quipment) for ink relnoval?
- If so, specify the type of |equipm.ent, manufacturer, and model (from
naméplate): | | )
- Specify the pressure (psi) and ﬂowrate (gpm)
- What are thé equipment energy use specxﬁcatlons (from nameplate)
- How long is it in use for each screen?

f Fﬂl in the table on the next page for each of your ink remover products.
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8. Waste Disposal

a. Please indicate the quantity of w

waste for:

spent solvent waste:
drums)

ink waste:

drums)

used shop rag waste
drums)

|

b. Ink Removal and Screen Cleaﬁing Wastes ‘
Fill in the table below to describe ihe treatment and disposal methods used for
waste (not only hazardous wastes) 'generated by the ink removal and screen

cleaning/reclamation operations:

(gal. in bulk) OR
i (gal. in bulk) OR

(gal. in bulk) OR
|

raste you dispose of annuélly as hazardous

(# of 55 gal.
(# of 55 gal.

(# of 55 gal.

Ink Removal Area Wastes

Screen Cleaning/Reclamation Wastes

Quantity | Method of . Method of - Quantity | Method of | Method of
Generated | Storage Prior | Treatment or Generated | Storage Prior | Treatment or
Annually |to Treatment/ |Disposal ! Annually to Treatment/ | Disposal
(gal) Disposal ' (gal) Disposal .
In closed Filter or treat ‘ In closed Filter or treat
containers O | prior to disposal containers [ | prior to
"~ ] or recycle | disposal or ‘
. recycle 0|
In .open Send to recycler O] In open Send to
containers O containers . {1 | recycler O
No specified Recycle on site [ No-specified Recycle on
container ] container | site O
Other O | Discharge to | Other [d | Discharge to
(specify): sewer | 4 (specify): sewer (|
' Dispose as i ' Dispose as.
hazardous waste [ hazardous
i waste a
Dispose as non:- Dispose as
hazardous waste [] non-hazardous
l -
( | waste O
Other (specify) [ Other .
| (specify) O

1
! |
i
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9. Dr:ymg
a. Are screens dried between ink removal and emulsion removal?
- If yes, how are they dned‘7 (air dried or dried with equipment such as
fans, heater, etc.) -If drymg equipment is used, note:
- Duration of drying step:
- Manufacturer and model of the equipment:
- Energy use specifications:

b. Are screens dried between emulsion removal and haze removal?
- If yes, how are they dried? (air dried or dried with equlpment such as
fans, heater, etc.)
- If drying equipment is used, note:
- Duration ofq’ drying step:
- Manufacturer and model of the equipment:
- Energy use specifications:
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APPENDIX B:

Observer’s |[Evaluation Sheet

t . . R

Facility name: Location:

- Date: Facility contact name/phone: :

Screen reclamation employees(s):

1. Type of Demonstration:

check one: Standard Products Alternative Products

2.4Operating Conditions
Record the information on the screen being cleanedon the table below:

Screen Inform;diou

Screen identification o Enter the identification marking| code that is on the screen:
‘and history :
® Estimate the number of impr printed over the life of this screen:
® Estimate how much ink was left|on the screen? (< avg., avg., > avg.)
Screen size x 5 (specify units; ir® or ft?)
# impressions of the '
last rum .
Screen degreaser ® Specify manufacturer and series|# or name:
Inik type ® Circle one:
. Solvent-based, UV, ot water-based
o Specify manufacturer and series, # or name: ' -
Ink color ® Circle one:
Blue, Black, Other (specify):
Enulsion type ® Circle one:
Capillary film,  Direct photo stencil, Dual cured, Other (specify):
® Specify manufacturer and series # or name:
® Check one:
Ink coverage . 0-25%..0 25-50%..0 50-75%..0 75-100%...0
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Sereen condition

Note any rips, holes, corrosion

Screen mounting

Is a retensionable frame used?

Is the screen glued to the frame?

Thread count

Thread diameter

threads/inch

(specify units)

Tension level (measure

N/cm

both major axes; specify | major axis:
units)
‘ minor axis: N/em
Mesh type (record type
of mesh material)
Mesh treatment (has
the mesh been abraded?
calendared? or
treated?)
Calibration of
measurements scoop(s) of haze remover = ounces
Temperature (in the | ‘
work area) ¢ Ink removal area: . °F
P . ® Emulsion/Haze removal area: °F
Humidity (i the work
area) ¢ Ink removal area: %.
® Emulsion/Haze removal area: _| %
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3. Cleaning Procedure
® Clean the screen using the application

technique designated by SPTF for alternative products or

follow your typical screen reclamation procedure if demonstrating the currently used products.

Observe all actions taken by the employee!

reclaiming the screen and record any differences between

the technique used and the technique specified by SPTF for alternative products or the technique
documented in the facility questionnaire for products currently used at the facility.

Cleaning Procedure:

e For currently used products, are any variations of the reclamatlon procedure used and if so, under

what circumstances? For what percentage

of screens, or how often are these method vanatxons used?

® Describe any temperature or humidity ¢

ontrols in the screen reclamation area.

4. Performance '

| ‘ o
Complete the performance evaluation table on the next page for alternative products and for currently

used products.
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-

Performance

Evaluation

| Enter quantity, comments, and notes.:

Drying Time
(specify units; hours or mins.)

* Time from end of press run to start of ink removal with product:

* Time from ink removal completed to start of emulsion removal:

® Time from emulsion removal completed to start of haze removal:

Dilution
(record dilution ratio or enter
"None*)

¢ Ink Remover
¢ Emulision Remover

* Haze Remover i

(enter ratio) or “none*
(enter ratio) or “none”

(enter ratio) or “none”

Quantity of Product Used

¢ Ink Remover

* Emulsion Remover

* Haze Remover

(enter # of ounces)

(enter # of ounces)

(enter ¥ of ounces or scoops}

Time to clean .
(do not include screen ¢ Ink Remover __minutes
positioning or equipment clean
up time) . ® Emulsion Remover minutes
¢ Haze Remover minutes
Physical effort required ¢ Ink Remover: ! .
(circle one for each step and circle one: Low, Moderate, High. Describe:
describe effort used) ]‘
* Emulsion Remover: )
circle one: Low, Moderate, High. Describe:
® Haze Remover: -
circle one: Low, Moderate, High.  Describe:
If wipes were used for ink
removal, specify the type,
size and quantity used.
Was a pressure washer used? | ¢ For Ink Removal: . ‘
(check one for each step) : No Y'es (specify length of time used mins.)
* For Emulsion Removal:
‘No Yes (specify length of time used mins.)
® For Haze Removal:
(specify length of time used mins.)

No Yes
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Was tap water (NOT Was (non-pressurized) water used in (check all that apply):

pressure wash) used in any Ink Removal...[0 or Emulsion Removal....J or Haze Removal...[]
part of screen .
cleaning/reclamation? Flowrate: . (gallons/minute)
Length of time used: (specify seconds or minutes)
Examine screen after ink ® Did the product effectilvely and easily remove the ink? Also note any side effects of the
removal. product on the mesh): '

Examine screen after
emulsion removal. ® Is there any ink haze or stencil stain on the mesh? If so, describe in detail:

* If any emulsion is still [present, describe the residue left on the screen in detail:

® Note any side effects on the screen (e.g., mesh damage, corrosion, etc.)

Examine screen after ® Can the screen be reused for all jobs? (check one) Yes No
reclamation is complete. If "No", describe w!hy the screen cannot be reused or what limitations apply:
(e.g., Is there is a ghost image? Can the screen be used for reverse printing? Sfor

close tolerance work? Cin transparent inks be used with it?)

Remeasure the screen tension | ® major axis: N/cm
of both major axes and record i
(specify units) ® minor axis: N/cm

Examine the substrate image . !
after the screen is reused.
Comment on the print image
quality.

Comments or suggestions - Use the back of this sheet to note anything unusual about this demonstration. (e.g., did you have

to reapply any of the products? was this screen more difficult to clean than others?)
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S. Experience with Alternative Screen Reclamation Products

|

a, Have you tried any alternative chemical products to replace your current screen reclamation
products? l

- If yes, please list the product trade name(s) and the generic product type(s):

- Why were the alternative product(s) better, the same, or worse than your old product?

~ If you have not tried a dlfferent chemical product please check the box that best describes
your reason for not trying alternatlves

Lack of adequate mformation to evaluate environmental performance:
" Operators do not believe alternatives will work:
Not impressed with product descriptions:
Cost is prohibitive: '
Other: (please explain):

agooono

b. Besides alternative chemical products, have you implemented any changes in equxbnieht procedu{res
or work practices that reduced your use of screen reclamation chemicals, or reduce the time, efFort,
or water required to use those products? Yes.....[0 - No.....O

- If yes, please describe:

¢. Does this facility have a pollution prevention, waste minimization, or source reduction program?

- If yes, please describe
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APPENDIX C:

Ink Remover Evéluatiqn Sheet for Printers

.

Facility name and Location:

Date: )

Ink Remover employee’s ‘nal‘ne:

"Screen identification and history

® Enter the identification marking code for the screen:

® Estimate how much ink was left on the screen?

Screen size

inches x

inches

Screen condition and threads per
inch

i
® Record the screen mesh size:

- o . N .
® Note screen canditialn including any rips, holes, corrosion:

threads/inch

Mesh

® Mesh material type:

® Mesh treatment:

# impressions of the screen’s last
run

Ink type . '

® Circle one: Solvent-based, UV, Water-based

® Specify manufacturer and series #:
Ink color

' . Circle one: Blue, . Black, Other (specify): |

Emulsion type )

® Circle one: Capillary film, Direct photo, Dual cure, Other:

* Specify manufacturer and.seriex #:
% Ink Coverage ® Check one: 0-:25%.. 25-50%..[1 50-75%..00 75-100%..00
Drying Time Time from end of press run to start of ink removal
Ink Remover Dilution .

{enter ratio) or "none"”
Quantity of Ink Remover
oz. ‘ -
Time Enter time from application of ink remover product until screen is ready for the next step:
|

Physical effort required (circle rating and con{mm:

Low, Moderate, High
How many wipes did you use?
Was a-pressure washer used?

: (check one) Yes I No )

Examine screen after ink Did the ink remover effectively and easily remove the ink? (Also note any side effects of the
removal. ) product on the screen)

Comments or suggestions - Record any comments and note :
(e.g., did you have to reapply the product? why was the screen hard to clean?)

anything unusual about the reclamation on a separate sheet of paper.
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Facility name and location:

i

-
" APPENDIX D:

Emulsion Remover Eyaluation Sheet for Printers

Date:

Screen Reclamation employee’s name:

| -

“Fill in the blank/circle the appropriate answer. Make any notes or comments in the space to the right.

Screen Identification

® Enter the identification marking (tracking) code for the screen:

Drying Time
(Specify units; hours or mins.)

¢ Time from ink removal compléted to start of emulsion removal:

© Time from emulsion removal completed to start of haze removal:

Dilation ¢ Emulsion Remover ' (ratio) or none
* Haze Remover ) (ratio) or none
Quantity of Product Used Enter # of ounces used:
' ¢ Emulsion Remover . ounces
* © Haze Remover ‘ - ' ounces
Product Use Time ‘Enter time from dpplicat'z‘on of product until screen is ready for the next step

Was a pressure washer used?

* Emulsion Remover mins.
* Haze Remover mins.
¢ For emulsion removal? (che;k one) Yes No
¢ For haze removal? (check one) Yes No

Physical effort required
| (circle one for each step and
describe the level of effort)

© Emulsion Remover:
circle one: Low, Med.,| High;

Describe if the stencil dissolved easily or slowly, and if a great deal or very little scrubbing
took place:

¢ Haze Remover:
circle one: Low, Med.,! High;
Describe the effort required for haze removal:

Examine screen after emulsion
removal.

@ Is there any ink haze or stencil stain on the mesh? If so, describe:

® If any emulsion is still present, describe the residue left on the screen in detail:

after the screen is reused.

Examine screen after ¢ Can the screen be reused for all jobs? Yes _ No____ )
reclamation is complete. If "No", describe why the screen cannot be reused: (e.g., Is there is a ghost image? Can the
screen be used for reverse printing? Can it be used for close tolerance work? Can transparent
inks be used with it?) ' :
!
Examine the substrate image Commeat on the print iimage quality:

|
!
[

Comments - Record any comments and note anything unusulal about the reclamation on a sepamté sheet. (e.g., did you have to
reapply the product? why was this screen more difficult to clean?)
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APPENDIX E: ]
Weekly Follow-up Call to Screen Printers
in the DfE Performance Demonstration Project
| ,
Once a week, the observer will contact the facility by phone. This form is to guide the
- conversation, but let the printer discuss any problems, changes or concerns. Remind them
to send in the envelope with this week’s Jorms.

1. In your opinion, is the performance of the alternative products better, worse or about the
same as the products you used before this demonstration? Why?

2. Have you found any conditions where the products did not work? (e.g., is there any ink
type or emulsion type where the product did not work?) If so, describe the condition(s).

3. Have you found any conditions (ink type, emulsion type, etc.) where the products work
particularly well? If so, please describe the condition(s).

4. Have you changed the application procet!iure in any way to improve product performance?
If so, please describe. For example, |
- o do you apply the product|to the screen sooner?
¢ do you let the product sit!/ soak on the screen longer?
" @ have you used a different type of brush? or scrubber? or wipe?
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. 5. Have you tried any different application techhiqhes that did not improve performance?
' ® What did you change? ® Why did you make the change?
* Was product performance worse; after the change? How?

6. Have you changed the quantity of product you use? Why?

7. How are you timing how long you use each product? (i.e., are you estimating the time
or are you actually timing it?) '

8. What measurement method are you usimg? Are you still using the same spray bottle and
" the same scoop provided?

l
|
i A N :
9. Do you think the screen failure rate has mcreased decreased or remained the same as a

result of using the new product? What s1gns have you seen that suggest the failure rate may
differ? ,

10. Do you have any other comments or concerns regardihg the altem_ativé products?




APPENDIX F: Methodology Used i
Demg

Note: This methodology incorporates con
Technical Foundation, the Screen P

and manufacturers and suppliers of

1. PERFORMANCE DEMONSTRATIO
A. Goal

The objective of this performance
information from printing facilities concerr
mechanical screen reclamation systems; (
products and work practices that reduce hu
be incorporated into the Cleaner Technolo

B. Generol Plan

in the Screen Reclamation Performance
mstratlons

nments from discussions with the Screen Printing
'rinting Association International, screen printers,
screen reclamation products and equipment.

N OVERVIEW

demonstration is twofold: (1) to obtain specific
1ing the performance of commercial chemical and
2) to encourage printers to experiment with new
man health and environmental risk. This data will
gies Substitutes Assessment.

The majonty of prmters participating in the performance demonstratron will evaluate
the effectiveness of one manufacturer product lme/system for screen reclamatlon using a
method that includes the use of ink remover emulsion remover and haze femover products
in screen reclamation. Each facility will be responsible for reclaiming screens over a thirty-
day period, utilizing the specified product system. The performance of one or two
substitution processes relying on specially equipped mechanical and/or chemical reclamation
cleaning systems will be demonstrated, mcludmg (1) high-pressure water blaster; (2) sodium
. bicarbonate reclaim system. ‘__

. | ) . :
C. Desired Characteristics to be Reported from Performance Demonstrations

1. Actual cost of chemical product or reclamation equipment
Definition:  Cost per volume used per area of screen cleaned (ft?).

We will ask that product‘ mai.nufacturers mclude the average purchase price of
their individual products (haze remover, stencil remover, ink remover,
reclamation equipment) when the product/equipment is submitted for the

performance demonstration.
products will be determined
product application cost, lal

The adjusted or actual cost of screen reclamation
through incorporation of product purchase price,
bor costs, and safety and disposal costs.
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Product constraints o ,
Example: Whether the product category (e.g. ink remover) is incompatible
with certain types of inks

This information should bei submltted by the manufacturers and may also be -

‘discovered as a result of the performance testing. If the manufacturer does not

provide any information regarding product incompatibilities, we will assume
that there are no incompatibility concerns.

Special storage, safety and disposal requlrements
Examples: Flammabxhty or volatility of the product

"This information will be requested on the manufacturer questlonnajre and will

vary according to the chemicals comprising the products/equipment to be
submitted. We will ask that manufacturers provide recommendations on
disposal or treatment of wastes associated with the use of their products. The
storage costs will be a facto:r in determining the adjusted cost of the product.

| B

Ease of use

~ Definition:  The phys1cal effort required to effectlvely clean the screen

using the test product

This is a subjective standard based on the judgment of the screen cleaner and
printer. As a frame of refel.lence,' the screen reclamation employee or facility
point-of-contact will be asked to describe their current work practices for
screen reclamation and the physical effort required with their current system.

When the performance information is tabulated for each manufacturer system
demonstrated at a facility, the data regarding the products currently used at

the facility will also be not:ed

Duration of the Cleaning ’Cycle

Definition: = The measured time of the screen cleaning process (e.g.

beginning with the application of ink removal product to the
screen until {he final water wash is completed)

This will attempt to measure the labor costs assoclated with the use of the
products. Labor costs w111 be based on the time required for the screen

reclamation with the specific products and a standard screen cleaning wage.
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- documented.

|
I,,
|
|

Physical/Chemical properties of the screen reclamation system
|
Definition:  Characteristics associated with use of the individual system,
such as chem1ca1 components or pressure at which chemlcals
are applied. |

The chemical components of each product system must be submitted by each
manufacturer participating; in the demonstration project. The physical
characteristics of each system as used, including such factors as water
pressure as applied and type of specialized equipment used, will be

Effectiveness of the screen reclamation system

This is a subjective criteriajand depends on the judgment of the printer and
the employee reclaiming screens at the facility. They will examine the screen
after the reclamation process is complete and answer two questions: (1) Can
this screen be reused for general screen printing purposes?; (2) Can this
screen be used to print a reverse image? These questions will not be answered
solely on the basis of the screen appearance. When the screen is reused for
printing, any problems Wl’lth ghost images or weak screens will be
documented. |

l

Screen, stencil and ink infjormation

The majority of screens reclaimed in the demonstration pro_]ect should have

a monofilament polyester mesh with a nominal thread count in the range of
230-390 Mc/in. However, if the screen mesh thread count is outside of this
range, the data will be documented. Data recorded for each screen reclaimed
should include threads per mch the age of the screen and the prior printing
history of the screen. The length of time between the end of the press run and
the actual screen reclamation should be estimated. The color and type of ik,

and the type of emulsion will also be reported. If possible, the tension level
(N/m) of the screen should| be recorded. The condition of the screen (rips,
tears) before and after the test will be reported. The printing performance of
the screen after it has been reclaimed will also be documented. This
descriptive information serves two purposes: (1) it provides data to determine
the specific effectiveness of the methods and various product lines; (2) it may
assist in discovering and reporting incompatibilities between the products and
types of inks and emulsions
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l
|

II. METHODOLOGY FOR ON-SITE PERFORMANCE DEI\/IO’NSTRATION‘

A Selection of Products for the Performance Demonstratlon

1.

" Products will be submitted by manufactu ers in two shipments. One sh1pment

of screen reclamation products in buckett containers with manufacturer labels,
will be sent to SPTF/SPAI, along with a| standard OSHA MSDS; the quantity
shipped should be suffic1ent to cl 3 screens of 10 ft2 each. The
manufacturer will also sh1p|to SPALI a quantity of product necessary to reclaim
50 screens at the volunteer printing facﬂlty SPAI will determine the quantity
required for each site and notify the manufacturer pnor to shlpment

SPTF will determine the eil’fectlveness oL all of the products submitted. This
will include evaluating the standard manufacturer instructions for each product
and ensuring that the apphcatlon technique specified for that product will
enable the product to work effectlvelyl Any instructions for an individual
product pertaining to dilution or mlxmg» will be followed. If the application
technique specified for a partlcular p,roduct is determined to limit the
effectiveness of the product or in any other way negatively - affect
performance, a second application technique will be chosen and tested

The effectiveness of each product systJT.m will be tested with up to three
different ink types (solvent-based, UV-cured, and water-based), depending on
the recommendations of the manufacturer. The specific methodology for the
SPTF testing is detailed m a separate document (see Appendix G). Only
products deemed effective by SPTF will be used in the field demonstration
portion of the project. { .

I
The selection of printers w111 take into account the type of inks primarily used
and any specialized apphcatlon equlpmk:nt SPAI will match printers with
appropriate screen reclamatron products. 'The in-field demonstrations will only

- include screens on which solvent-based or UV inks have been used. However,

if screens on which water-based inks have been used are reclaimed with the

l

_product system, the data wﬂ]l be documT!nted

" After SPTF has completed the initial screemng of the effectiveness of

products, SPAI will ship the screen reclamation products to the screen pnnters
participating in the field ldemonstratlo s. Products will be packaged in
generic containers (no screen product manufacturer markings). The printer
will receive the masked product that has a masked OSHA MSDS and a
generic label. For all othef aspects of the demonstration proJect products
will be identified only by a letter code - .
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B. Documentatlon of Standard Work Pr['actlcos at Facility

1‘

4.

The observer will visit the ﬁacrhty and explain the project thoroughly to both
the facility point-of-contact, and employees involved in printing and screen
reclamation. Prior to the opserver s visit, the facility will have received a
Facility Background Questionnaire. When on-site, the observer will verify
that this questionnaire has bleen accurately completed. Information categories
on the questionnaire mclude 1) general facility operations (types of products,
number of employees), 2) |screen reclamation operations (equipment used,
number of screens reclmmed), 3) current reclamation products (application
procedures, trade names), 4i) storage and disposal practices.

The observer will verify the questionnaire and document any other relevant
information on the generals facility operations. Recorded information will
include the types of products printed, the printing substrates, the typical run
length, and the water, sewer, ‘and electric rates for the facility.

The observer will verify the questionnaire and document any other relevant
information on the screen reclamation operations. The observer will
document the size and general specifics of the screen reclamation area(s),
mcludmg the type of ventﬂatlon The observer will also briefly describe the
experience of the employee(s) participating in the test, including past
experiences with testing of screen reclamation products, and document any

* potential biases. |

i

The observer will verify the questionnaire and document any other relevant
information on the facility’s current reclamation products. The observer will
record the trade name and purchase price of the current screen reclamation
products. The observer will document the current work practices by observing
screen reclamation uuhzmg the present method and products used by the
facility. The specifics of the screen to be cleaned, such as threads per inch,

ink type, color of ink, emulsion type, age, size, tension level and printing
history (including estimated time between the end of the press run and
reclamatlon), will be recorded The physical condition of the screen (small
rips, etc.) will be documented before and after the reclamation. The observer
will note any pre-apphcatr'om dilution of the product. The observer will
measure the quantity of each product applied to the screen and record the time
required for each cleaning step, and the overall cleaning of the screen, from

application of the ink remover product to the final water wash.

|
The observer will verify the questlonnalre and document any other relevant’

~ information on the facility’ s storage and disposal practices. The observer
~ will note how the products | are stored in bulk and in the screen reclamation

area. The current waste and rag disposal practices and costs will be
documented by the observer.
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C. Phase I: Initial Demonstration and Evaluation at the Printing Facility

1. The employee involved in the performance demonstration will prepare to
~ clean one screen using the masked products supplied for the ink removal,
emulsion removal and haze removal steps. The employee will use the‘
application technique des1gnated by SPTF for each product. Prior to the
reclamation process, the observer will document any pre-application dilution -
of the products that is necessary The observer will note all characteristics of
the screen as outlined in B/4.

2. The employee will begin screen reclamation. The observer will record the
quantity of each product that is applied to the screen. The observer will
record all actions taken by the employee in reclaiming the screen to ensure
adherence to any specific|instructions. The observer will time the entire
process, from the application of the ink remover to the final water wash‘ '

3. The observer will record the effectweness of the product system in reclaiming
the screen, based on v1s1ble appearance and the judgment of the printer and
the screen cleaning employee The observer will ask if the screen can be used
again for printing and if there are any printing limitations, such as whether
it can be used to print a reverse. After the screen is used again for printing,
any problems with the screen, such as ghost i 1mages or damaged mesh, will
be documented by the printer.

4. A second and third screen will then be cleaned using the same method. The
' observer will follow the process outlined in steps 1 - 3.. The purpose of
cleaning three screens is to ensure that the screen cleaning employee is
familiar with the cleaning method and products, before beginning longer-term
testlng |

D. Phase IT: Further Demonstration oti‘ System 'Ef‘fectiven@’ s at the Printigg Facllng:

1. After completion of the | above demonstratlon the screen reclamauon
“ performance  demonstration will continue to be performed by the facility
through the next thirty ldays The masked products supplied by the
manufacturer will be used to reclaim these screens. The observer will not be
present during this phase ’of testing. The employee responsible for screen
reclamation will record the characteristics of each screen cleaned (see B.4.),
the volume of product used for each step in the process, and the effectiveness
of the manufacturer system in reclalmmg the screen (taking into account
future printing performance of each screen). To smphfy this process, a short

evaluation sheet will be used.
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During the thirty day demonstration period, the observer will interview the
facility contact every week over the telephone to document facts or
perceptions concerning the reclamation process that could be helpful in
determining the effectiveness of the products used. The observer will
determine if there has been any deviation from the initial reclamation
procedures. If there has been a deviation, the observer shall record the
reasons for the deviation. A work sheet will be developed that will guide the
observer through the questrons they should ask. The observer will document
each conversation on the work sheet, Wthh will subsequently become the
telephone log for the facﬂrty

If at any time during the long-term phase of the demonstrauon there is a
problem, the screen reclamatlon employee or facility point of contact will
document the specific problem and call SPTF for guidance. Any corrective
action will be documented by both the mdustry specialist and the facility
employee. !

I

E. Tr ouble-shootmg

1.

If problems arise during the field demonstration of the screen reclamation
methods and products, the following procedures will be followed. If the
observer is present, the problem will be documented and the observer will call

‘SPTF/SPAI for guidance. If the observer is not present, the facility employee

will document the problem land contact SPTF/ SPAI

SPTF will first review the plrocedures used by the fac1]1ty employee to ensure
they are in compliance w1th the instructions provided with the product. If the

. procedures are correct, then SPTF will contact the manufacturer for

assistance. SPTF will rélay and filter the recommendation .of the manufacturer
to the printer. SPTF/SPAI 'wﬂl ensure the confidentiality of the products is
maintained during this period. The identity of the product in the field w1ll
remain masked. The observer will document all actlons taken

If the recommendations provrded by SPTF/ SPAI are unsuccessful, the facility
employee can attempt to solve the problem. The observer will document the
actions taken by the employee responsible for screen reclamation and the

success or failure of the actlons
l

!
If a medical emergency arises, CHEMTREC the emergency response center

of the Chemical Manufacturers .Association, has volunteered to respond to
emergency phone calls to the manufacturer by identifying masked products
with chemical components'and providing medical information. The phone
number for CHEMTREC w1]l be the emergency phone number listed on the
MSDS.
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B.

APPENDIX G: Methodology for SPTF Performance Demonstratibns

Purpose of Testing

‘ Performance data will be collected for each product system in a laboratory setting at
the Screen Printing Technical Foundation (SPTF) and also in production runs at 23 volunteer
facilities. The testing methodology for the|both phases of the demonstrations was developed
by consensus with the involvement of EPA, product manufacturers, and screen printers. The
protocol was designed to allow the evaluaﬁon of the maximum number of product systems
given the resources available to the prOJect

The intent of the SPTF evaluatioxfls is to assure that the product systems sent to
printers would provide an acceptable level of performance. Screening at SPTF will also
provide another set of observations to compare with in-facility demonstration results. All
" evaluations will be conducted under consistent screen conditions (e.g., tension, mesh type,
emulsion type, thread count, image) and each product system will be tested on three imaged
screens; one with solvent-based ink, one v?rith UV-cured ink and one with water-based ink.

Testing Meﬂiodology

Evaluate each product system as follows:

1.

2.

Prepare three screens for printing according to the parameters listed in section
C.
Place a sufficient quantity of the solvent-based ink in the stenciled screen and
thoroughly work into the slcnaen with a squeegee. Card out extra ink and
allow the screen to sit for approximately 15 minutes. Remove the ink from
the screen following the instructions. provided to SPTF by the manufacturer.

Wipe or wash off the ink (dependmg on instructions) until it appears that no
more ink is coming off on tl;le cloth or in the rinse. Use only enough product
to accomplish ink removal t;o this degree. Record the application procedure,
the time it takes to complete the ink removal (time using a digital stop watch),
the amount of product used (measure to the nearest 0.5 ounce), the

. temperature, humidity, product dilution ratio, number of wipes used, ease of

use, and comment on the product performance.
Repeat step 2 on the SGOOII'ld screen using UV-cured ink and on the third
screen using water-based ink.

Allow each screen to sit for approximately 8 hours to simulate a shop
situation. Record the tlme delay for each screen. Apply the emulsion
remover to the screen accordmg to the manufacturers instructions. Record the
application procedure, the time it takes to complete the emulsion removal
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(time usmg a digital stop watch), the amount of product used (measure to the
nearest 0.5 ounce), product|dilution ratio, number of wipes used, and ease of
use. Also document if the stencil dissolved easily or slowly, an evaluation of
how much scrubbing was needed if any emulsion was still present, and if any
ink haze or stencil stain remamed on the mesh. If an initial attempt to
remove all the stencil fails, record the screen condition and apply the product
again. !
|
Apply the haze remover product accordmg to the instructions supphed by the
manufacturer. Record the apphcatlon procedure, the time it takes to complete

the haze removal (time usmg a digital stop watch), the amount of product

used (measure to the nearest 0.5 ounce), product dilution ratio, number of
wipes used, and ease of usela. Also report if any ink haze or stencil stain is
present on the mesh. If an initial attempt to remove the haze fails, document
the screen condition, and apply the product to the screen again.

]
Based on the testing method descnbed above, SPTF will determine the
effectiveness of all of the products submitted. This will include evaluatmg the

- manufacturer’s application mstructlons for each product and ensuring that the

application technique spec1fied for that product will enable the product to
work effectively. If the apphcatlon technique specified for a particular
product is determined to limit the effectiveness of the product or in any other
way negatively affect performance, a second application technique will be
chosen and tested. Only products deemed effective by SPTF will be used
in the field demonstration portion of the project.

Testing Parameters - Alternative| Chemicals

Mesh Count per Inch/Thread Diameter:

For each ink type tested (solvent—based UV-cured and water—based), use the
following screen parameters |

390/34 LE for UV ink
260/40 LE for solvent— and water-based ink

SuppherlManufacturer' Tetko/ Sw1ss Sl]k of Switzerland

|

Brand Name of Fabric: PeCap LE (Low Elonganon)

Mesh Opening: 26 microns

Fabric Thickness: 60 microns

Twill or Plam Weave' Twill Wi slf
|
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Suggested Tension: 26 N‘cm for UV ink -
: 20 N/cm for solvent- and water-based ink

Frame 'lyﬁe: Aluminum
Frame Size: 18" X 20" Outside Dimensidns

Tensioning System: Tetko SST Pneumatic ClampA Sys?em
Adhesive: KIWO Kiwobond 1000 HMT ‘ |

Tensioning Procedure: 7
1. Bring screen directly up to| tension using predetermined pressure settings on

pneumatic gauges. : ' ‘ '
Let screen set 5 minutes.
Check tension, and retenswn if necessary.
Adhere with frame adheswe.
Check final tension and record.

Al

Stencil Brand and Type: KIWO Poly Plus SRX dual cure direct emu1s1on
Scoop Coater Brand and Edge: Tetko Pro EM round edged coater 12" length
Coating Method: 2 coats on print s1de, 3 coats on squeegee side, wet on wet.

Image Descnptlon: A 10" x 8" pattern of 5" checkers and a ByChrome halftolne ‘
exposure image.

" Exposure System DScﬁptlon' Olec SKW Metal Halide lamp with 36" distance
.and light mtegratori .

Wlpe Type Molnlycke brand P-Ton'k made from rayon and pure cellulose.

Ink Types 2l
Solvent-based Ink: Naz-Dar 9700 Series All Purpose Ink 9724 Black
. UV Ink: Nor-Cote CD 1019 Opaque Black .

Water-based Ink: TW Graph1cs WB—5018 Black

108




Testing Parameters - Sodium Bicarbonate Alternative Technology

; ' During the sodium bicarbonate test, the following parameters were used:

b Sodium Bicarbonate: 75 micron particle size

Delivered at 1 - 1.5 pounds/minute
Sodium Bicarbonate delivered at 5 - 30 psi
Water dehvered at 200 - 250 p51

v Screen: Polyester mesh mounted on wood frames
Dual-cure emulsion
1 13" x 23" outside diameter

Inks: ' Same mks as were used for the altemat1ve ‘
‘ chemlcal systems testing

Ink application: Each type of ink was apphed to one screen, carded off, v
‘ - and the screen was allowed to dry for 18 hours before -
startmg the cleamng test
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Particibatim

The participation of the following screen

of the performance demonstration.
information given below:

Amerchem

165 W. Mittel Drive

* Wood Dale, IL 60191
Contact: J.P. Godinez
708-616-8600

< Autotype Americas

2050 Hammond Drive
Schaumberg, IL 60173-3810
Contact: Neil Bolding
708-303-5900

Ciot International Services
48 Marlin Drive

" Whippany, NJ 07981-1279
Contact: George Ciottone
201-503-1922

Franmar Chemical Associates
P.O. Box 483

Normal, IL 61761

Contact: Frank Sliney
309-452-7526

Hydro Engineering, Inc: -
865 West 2600 South.

Salt Lake City, UT 84119
Contact: Bob Roberts
801-247-8424

Image Technology, Inc.- =~
1170 North Armando St. =
Anaheim, CA 92806

Contact: Harry Emtiaz
714-632-5292

APPENDIX H:-
1g Manufacturers

rinting manufacturers was critical to the success

These manufacturers can be contacted through the
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KIWO

P.O. Box 1009
Seabrook, TX 77586
Contact: Clark King
1-800-KIWO-USA

Nichols and Associates, Inc.
111575 Rupp Drive |

~ Bumnsville, MN 55337

Contact: Oliver Nichols
612-895-1766

Ruemelin Manufacturing

" 3860 N. Palmer St.
* Milwaukee, WI 53212

Contact: Charlie Ruemelin

~ 414-962-6500




: APPENDIX I:

VOLUNTEER FACILITY PROFILES AND PERFORMANCE DETAILS

PRODUCT SYSTEM ALPHA

i -

Facility Profiles

, The operating conditions for each facility that volunteered to reclaim their screens
using Product System Alpha for one month are described below. This information is
provided as a basis of comparison to review the performance results of Product System
Alpha at each of these three facilities. :

. Profile of Facility 8 ' K
Facility 8 prints labels, nameplates, and grapmc overlays, primarily on plastics, but
they also do some printing on paper and metals. Their typical run length is 100 sheets, and
- approximately 75% of their orders are re'peat orders. Of the 40 - 50 employees at this
facility, approximately 3 are involved in| screen reclamation. All printing is done with
solvent-based inks; both vinyl and epoxy inks are used. All screens used in the Performance
Demonstrations were made of a monoester mesh that was treated with a roughemng paste
and a degreaser when each screen was initially stretched. Mesh count during the
demonstration period ranged from 195 - 3;30 threads/inch and an indirect stencil was used
for all screens. The average screen size used at this facility is 24.5 inches x 31.75 inches
. (778 in®) and 10 - 15 screens are reclalmed dally

Currently, Facility 8 uses an ink relnover that isa solvent blend of 50% toluene and
50% methyl ethyl ketone, as well as a propnetary blend of propylene glycol ethers (<30%),
Stoddard Solvent (a petroleum distillate) (< 5%), and d-limonene ( <20 %). Asan emulsion
remover, they use a formulation consisting primarily of sodium periodate. Haze remover
is only applied to apprommately 25% of the screens and information on the chemical
formulation of their haze remover is not cun'ently available. Standard application procedures
at this facility are comparable to the procedures recommended for the alternative products

Profile of Facility 13 . 3

Facility 13 prints store displays, decals, and outdoor s1gns " Their products are
printed on plastics, paper, and metal. A typical run length is 500 - 1000 sheets and
approximately 25% of their orders are repeat orders. There are about 70 employeesat this
facility and 1 - 3 employees are respons1b1e for screen reclamation. The facility uses both
- UV ink and solvent-based ink. During the Performance Demonstratlons they used a direct
photo stencil and the screen mesh was an abraded polyester. Mesh counts ranged from 155 > -
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390 threads/inch. The screen size typlcally used in this facility is 49 inches x 41 inches,
and approximately 20 screens are reclalmed daily.

~ Profile of Facility 14
Facility 14 prints three-dimensional panels, pressure-sensitive labels, and specialty
items for advertising. Primarily, they prmt on plastics and metals, but they also do some
printing on paper. A typical run is 100 - 300 sheets and approximately 85 % of their orders
are repeat orders. Of the approx1mately| 12 employees at this facility, 3 are involved in
screen reclamation activities. Several different types of ink are commonly used at Facility
14, including thermal setting, vinyls, apd ‘UV-cured, and small amounts of lacquers,
enamels, and epoxies. All screens used in the Performance Demonstrations were made of
a monofilament polyester and a direct phot6 stencil emulsion was applied. Mesh count during
the demonstration period ranged from 305- 390 threads/inch. The average screen size used
at this facility is 12 ft* and approxxmatelyl 12 screens are reclaimed daily.

" For ink removal, Facility 14 usesl either a product consisting of 99% tripropylene
~ glycol methyl ether, or a proprietary solvent blend sold by a manufacturer not participating
in the performance demonstration. MSDS| information on the latter product states it contains
no hazardous substances, is non—ﬂammable, has no SARA reportable chemicals, and meets
California’s South Coast Air Quality Management District requirements. Their emulsion
remover is a formulation consisting pnmalnly of sodium periodate. For haze removal, they
‘use either an aqueous blend which |comsists of potassium hydroxide (27%) and
tetrahydrofurfuryl alcohol (11 %), or an aqueous blend that contains sodium hydroxide (5 %)
and tetrahydrofurfuryl alcohol (17%). The application procedures the facility uses when
applying their standard products are very similar to the methods used to apply the alternative
products, however, haze remover is only applied to approximately 6% of the screens when
using the standard product.

Product System Alpha Performance Details from Each Facility

Performance Details from Facility 8

Over the four week demonstration period, this facmty reclaimed 48 screens with the
Product System Alpha. The screen prmtmg manager reclaimed the screens himself during
the demonstration period. He was willing to experiment with different application techniques
to improve the performance of the alternative products.

The printer thought the ink remover performance was. satisfactory, but results were
inconsistent and the product required extra scrubbing effort to achieve acceptable results.
He noted that the ink remover performance was unacceptable on epoxy inks, even with the
extra effort. One spec1fic observation was that the ink remover did not stay wet on the
screen which made wiping more dlfficult Performance improved, however, when he
sprayed the product both on the rag and Ion the screen. After using the ink remover, the
printer evaluated each screen and reported that the mk was removed effectively on 62% of
the screens.
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Typically, this facility uses hot water.to start the breakdown of their emulsion. When
following the manufacturer’s application instructions for the Alpha emulsion remover, which
does not require hot water, the printer found the emulsion came off in "strings," instead of
dissolving. The stringy, solid mass clogged the drain. To solve this problem, the printer
rinsed the screen with hot water before applying the emulsion remover. This additional step
took an extra 3 - 5 minutes, but the emulsion remover performance improved.

The haze remover did not sufﬁcienitly remove the haze on approximately 20% of the
screens. The printer wiped these screens with lacquer thinner (which easily removed the
haze) before reusing the screen. The observer confirmed that this supplementary wipe down
was necessary and noted that the white rag’ with lacquer thinner on it turned black as the dark
haze was removed from the screen. Overall, the printer felt the alternative haze remover
performance was not acceptable. l

Data from the printer’s product evldlliation forms was analyzed to determine if there
were any correlations between variations in the product performance and changes in the
demonstration conditions (e.g., ink type emuls1on type, screen condition). The printer was
asked to evaluate the screen after using each product (ink remover, emulsion remover, and
- haze remover). In addition, the prmter recorded the amount of ink remaining on the screen
at the start of reclamation. In reviewing this data, it was found that for screens where the
initial ink remaining on the screen was h1gh @i.e., it was not carded off well), there was an
ink stain remaining on the screen after emuls1on removal (for 100% of the screens in the
demonstration). When the initial ink remaining on the screen was recorded as " low", an ink
* stain remained after emulsion removal for [only 33% of the screens. This could mdlcate that
if the screen is effectively carded before ink removal (as the manufacturer recommends), the
product performance may 1mprove s1gn1ﬁcant1y Overall, 76 % of the screens had an ink
stain or stencil stain after using the emuls1on remover. After applying the haze remover,

- 20% of the screens could not be reused because of the remaining haze.’

During the four week demonstratlon this famhty did not notlce any change in screen
failure rate or any deterioration of the screen mesh. The printer had no problems with print
image quality while using Product System Alpha, however, he felt he avoided potential print
quality problems by cleaning the screens| again with his own ink remover before reusing
them. '

Performance Details from Faclhty 13
- Overall, this facility was not satlsfied with the performance of System Alpha. The
altemauve products required more time and effort than their standard products and were not
as effective in cleaning the screens as thelr standard products. Because of the extra time
required, the facility could not reclaim screens fast enough to keep up with their need to
reuse the screens. The screen reclaimer also did not like the strong smells associated with
the alternative products. For these reasons, the printing manager made the decision to
discontinue participation in the demonstratlons after two weeks. More experimenting with
- application methods could have lead to 1mproved performance, but this facility did not seem
willing to try. The facility contact also mentioned that the reclamation employee was not
: SR |
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reliable and that he did not feel confident in the screen reclamation results that were
provided. In analyzing the limited data from this facility, the performance of the alternative
products did not seem to be affected by ink type, ink color, mesh type, or other
demonstration conditions. . ‘ _ ’

The ink remover did not perform as well as their usual product. It removed ink less
effectively than was expected and involved|more applications and rinsing (which meant more
time) to get the ink out of the mesh. The only application changes attempted were to use
more product and effort. The added scrubbmg was considered a very negative charactenstlc
of the ink remover. : v :

! Even at full strength the emulsion remover requlred more scrubbing and time to
remove the emulsion from the screens than their usual product. The alternative emulsion
remover did remove the stencil, however, because of the extra time required, the facility
discontinued use of the emulsion remover (after the first week of demonstrations.

The haze remover did not reduce stains in the mesh as effectively as the facility’s
usual haze remover. Almost every time [the haze remover was used, the facility had to
g , follow with their usual haze remover to get the screen clean enough for reuse. When using
their standard product system, this facility| needed to use a haze remover for only about 30
percent of their screens. Facility 13 did not experiment with application methods other than
extra scrubbing and they stopped using the haze remover after the first week of
demonstrations.

No changes were noted in the screens used with the alternative products Longer-
term use of the alternative products may have damaged the screens or reduced screen life
because of the excessive scrubbing that waits needed with Product System Alpha.

~ Performance Details from Faclllty 14 :

Performance of System Alpha was average at Facility 14. The results are
complicated by the fact that three dlfferent people were involved in the demonstrations and
the two original screen reclamation employees were terminated after about three weeks into
the demonstration period. The initial data quahty seemed good, but a lot of information was
missing from the forms that were submrtted from the last week(s) of employment of the
L terminated employees The new screen reclaimer may not have followed the same
= procedures when using the alternative products

_ The ink remover worked fairly w'e]l but sometlmes had to be reapphed for the

P screens to be thoroughly cleaned. The product worked particularly well with vinyl inks.

o The ink remover’s performance was 1mproved by applying the ink remover immediately after
a print run and letting it sit on the screen for up to a day before it was pressure rinsed off.
The manufacturer’s directions do not give any recommendations of the soaking time for the
ink remover. :

The emulsion remover was reported to have worked well at this facility and it worked
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faster than their usual product. In one case, however, the emulsion remover left a slight
green tint in the screens, but this was removed by their usual haze remover.

The initial screen reclaimers felt that the haze remover had average performance, but
the final reclaimer felt that it left more of i haze in the mesh than she expected. This later
reclaimer only used the product on a few screens and may not have applied the ink remover
immediately after the press run which the original employees were doing to improve the
performance of the ink remover. This may explain why the new employee thought that more
haze than usual was left on the screens. The alternative haze remover and the standard haze
remover used at this facility are almost 1dentlca1 chemically. Also, the print quality was very
rarely documented by this facility, although it may be safe to assume that problems with
print quality would have been reported, if| obvious.

. The analysis of the data from this facility did not show any correlation between the
performance of the alternative products and any variations in ink type, ink color, mesh type,
or other demonstration conditions. No side effects on the screens or changes in the screen -
failure rates were noted during the demonstrations.
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ALTERNATIVE PRODUCT BETA

Facility Profile

The operating conditions for the facility that volunteered to reclalm their screens
using Product Beta for one month are described below. This information is provided as a
basis of comparison to review the performance results of Product System Beta at the facxl]lty

Profile for Facility 12 ,

Facility 12 prints graphic overlays, labels, and flexible membrane switches on
plastics, - paper, and metals. Their typlcal run length is one hour, and approximately 70%
of their orders are repeat orders. There are about 10 employees involved in screen printing
at this location, and approximately 4 are mvolved in screen reclamation. Solvent-based vinyl
and polyester inks used at this facility. Screens with mesh counts of 195 - 390 threads/inch
and capillary film emulsions were used durmg the demonstrations. The average screen size
at this facility is 9 ft* and 10 - 15 screens}are reclaimed daily.

This facility uses a solvent blend ink remover contammg 50% toluene and 50%
- acetone. Their emulsion remover consists pnmanly of sodium periodate. For haze removal,
they use a proprietary solvent blend which includes sodium hydroxide and cyclohexanone.
The method Facility 12 typically uses for mk removal is similar to the method recommended
for the altematlve ink remover. ‘ | ’
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PRODUCT SYSTEM CHI [

Facility Profiles

' The operating conditions for both ftacﬂmes that volunteered to reclalm their screens
using Product System Chi for one month are described below. This information is provided
as a basis of comparison to review the performance results of Product System Chi at each
of the two facilities. |

Profile of Facility 3 ;

Facility 3 prints decals and vacuum formed sheets on plastics and paper. A typical
run is 250 sheets, and 71% of their orders are repeat orders. Of the approximately 40
employees at this facility, 1 - 3 are involved in screen reclamation. All printing is done with
solvent-based inks. Screens used in the Performance Demonstrations were polyester or
monoester/polyester with a mesh count of {180 - 370 threads/inch. The facility used a dual
cure emulsion. The average screen size at this facility is 15 ft® and approxnnately 15 screens
are reclaimed daily.

As their standard ink remover, Facnhty 3 uses a propnetary solvent blend, wh1ch
consists of n-butyl acetate (81%) and toluene (19%). For emulsion removal, they use a
formulation consisting of 100% sodium penodate They use two different haze removal
products at this facility. One product is a Ipropnetary solvent blend which contains at least
sodium hydroxide and cyclohexanone. Their other haze removal product, sold by a
manufacturer who is not participating m the performance demonstration, contains no
carcinogens, no ingredients with TLVs or PELs, and no petroleum derivatives, according
to the MSDS. Application procedures for the alternative products were the same as the
facility’s standard procedures, except in the case of the ink remover. In their standard
practice they rinse the ink off with a pressure wash, and when using the alternative method,
the ink is wiped off with a cloth. ! '

Profile of Facility 21 . i

Facility 21 prints decals for glass ;and ceramics. Their typical run length is 1000
sheets and approximately 50% of their orders are repeat orders. There are approximately
15 -20 employees at this facility, and 1 - B people are responsible for screen reclamation.
During the Performance Demonstration, th1s facility used solvent-based inks, a capillary film
emulsion, and screens with mesh counts that ranged from 60 - 390 threads/inch. Their
average screen size is 3 feet x 3 feet and 20 - 25 screens are reclalmed dally

The standard ink remover at Facxhty 21 is a proprietary product, sold by a
manufacturer not participating in the performance demonstration, that contains no
carcinogens, no ingredients with TLVs or PELs, and no petroleum derivatives, according
to the MSDS. Their emulsion remover contains primarily sodium periodate. Their standard
haze remover is a proprietary solvent lblend which includes sodium hydroxide and
cyclohexanone. The application procedure recommended for the alternative products is very
similar to the application method the facility uses for their standard products. Typically,
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their standard haze remover is only usedion 1% of the screens reclaimed. The need for the
alternative haze remover was similar; it was required on one screen out of the 48 screens
reclaimed during demonstrations.

Product System Chi Performance Details from Each Faci]jty

Performance Details from Facrlty 3

Throughout the performance demonstratlon period, the facility contact was asked
. about the performance of the componentsi of Product System Chi. He was generally pleased
with the performance of the ink remover and emulsion remover, although the ink remover
took longer to solubilize the inks than thelr standard product in some cases. when used as
a haze remover, the ink remover usua11y1 did not remove the ghost image from the screen.
Overall, the facility contact remarked that he did not think that System Chi would be a viable
long-term alternative reclaiming system for his plant

The ink remover worked acceptab}ly on all screens, although it was somewhat slower
to dissolve the inks than the facility’s regular ink remover. The printer tried using the
product to clean the squeegee and flood bar on the press after printing runs, but found that
it was slow to break down the ink and left an oily film. After several cycles of printing and
reclaiming with the demonstration screens, a noticeable ink haze began to build up in the
screens, indicating that the ink remover was not removing all the ink from the mesh. The
buildup was not enough to prevent successﬁll printing of regular jobs with the screens, but
the facility contact felt that the performance of the screens on a transparent ink image or a
flood coat would be unacceptable. There were some variations in the time it took to remove
the ink, ranging from 2 to 12 minutes. | However, the recorded data does not show any
correlation between the ink remover time and any of the variable screen conditions, such as
ink color or number of impressions. .

The emulsion remover worked well, with no notable variations in performance among
the screens used for the demonstration period. The fac111ty contact did not think the product
 was chemically different from what he had been using prev1ous1y

This system did not include a haze Temover; mstead the manufacturer recommended
applying the ink remover again to remove any remalmng haze. At Facility 3, the ink
remover did not satisfactorily remove. the haze. - Ghost images continued to build on the
screens throughout the demonstration period. The facility normally uses two haze remover
products. One haze remover is a milder chemical, which leaves a small amount of ink haze
in the screens. This product is used by (itself on a regular basis until ghost images in the
screen become unacceptable. The other haze remover, which is a stronger chemical, is then
used to de-haze the screen to a baseline clean state, after which the screen reclaimer returns
to the milder chemical for as many reclaimings as possxble The facility contact remarked
that the performance of the alternative haze remover is similar to their "milder" regular haze
remover, except that the ink haze built up faster using the alternative product
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Product System Chi did not appear to cause screen failure, or have any noticeable
permanent effects on the screens or frames. The three squirt bottles shipped with the
products started leaking around the tnggexs during the first week of the demonstration, and
had to be replaced It is not known if thxs is an effect of the products or not.

Performance Details from Faci]ity 21 o |

This facility was generally pleased |with the performance of System Chi. Currently,
the facility uses an automatic screen washer, which cleans the screens in a closed system that
recycles the solvent. This was a very organized facility and the quality of the data received
was probably quite high. They thoroughly documented the demonstrations and only one
screen reclaimer was involved in.the demonstratlons The production manager was
responsible for monitoring the future prmt quality on screens reclaimed with the alternative
products: He paid very careful attention to screen conditions and would have noticed any
deleterious effects of the alternative products No changes in the screen mesh or print
quality were noted during the demonstratlons

The ink remover worked well, however it was not as efficient as their standard
product. The facility particularly liked the ink remover’s performance with metallic inks.
When used on screens with cover (flux) coats or with other clear ink coats, the ink remover
did not work well, although the facility has similar problems with their current ink remover.
Added scrubbing was needed to remove mk from very coarse (low mesh count) screens. Ink
color and number of i 1mpress1ons did not seem to affect ink remover performance

The emulsion remover worked .mulch better (“excellent") than the product they had
been using. Although it worked very well on both emulsion types, the emulsion remover
required a little more effort to remove capﬂ]lary film emulsion than direct emulsmn

For Product System Chi, a second iapphcatlon of the ink remover was used in place
of a haze remover as needed. At this facxhty, a haze remover was needed on only one
screen. On that screen, a ghost image remamed in the mesh after using the ink remover one
time. After reapplying the ink remover two more times, the image was lightened enough
to reuse the screen. Normally, this facility does not use a haze remover.
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PRODUCT SYSTEM DELTA

Facility Profiles

, The operating conditions for each|facility that volunteered to reclaim their screens
using Product System Delta for one month are described below. This information is
provided as a basis of comparison to review the performance results of alternative product
system at each of these two facilities. ' ’

Profile of Facility 10 .

Facility 10 prints store displays, primarily on paper, but they also print on plastics,
metal, ceramic, glass, and other materials., Their typical run length is 200 - 500 impressions
and less than 5% of their orders are repeat orders. Of the approximately 25 employees at
this facility, 1 - 3 are involved in screen reclamation activities. The screens used in the
Performance Demonstrations were twill mesh with mesh counts of 305 - 390 threads/inch
and a direct photo stencil was applied. The average screen size at this facﬂrty is 70 inches
x 100 inches and 5 - 10 screens are reclalmed daily.

Facility 10 uses a propnetary blend ink remover consrstmg of at least propylene |

glycol ethers and dimethyl adipate. For emulsron removal, they use a proprietary aqueous
mixture which contains periodate salt (< 10 %). Their haze remover is a proprietary aqueous
mixture which contains sodium hydroxrde (<15%) and is only required on 2 - 5% of the
. screens reclaimed, The application method recommended by the alternative product system
manufacturer is the same as the procedure used for this facility’s standard product system
with the exception of the ink remover. The alternative ink remover is washed off with a
pressure wash and the standard ink remml#ed is w1ped off with rags.

Profile of Facility 11 !

Facility 11 prints fleet graphics and pressure sensitive decals. Typically, they print
.about 100 units per run and 50% of their orders are repeat orders. There are approximately
35 employees at this facility, and 1 - 3 people are involved in screen reclamation activities.
During the Performance Demonstrations, this facility used UV-cured inks and a direct photo
stencil. Screens with a monofilament twﬂl weave and a mesh count of 390 threads/inch were
used. The average screen frame size used in this facility is 68 inches x 88 inches and
approximately 5 screens are reclaimed per day '

Facility 11 uses a standard ink remover that is a proprietary product sold bv a
manufacturer not participating in this pro;ect According to the MSDS, this product contains .
no carcinogens, no ingredients with TLVs or PELs, and no petroleum derivatives.
Information on the emulsion remover used at Facility 11 was not available. Their haze
remover is a proprietary aqueous mixture that contains sodium hydroxide (< 15%), but it is
used on only 1 - 3% of the screens reclalmed The application procedures for the alternative
product system are very similar to this facﬂlty s standard application methods.

Product System Delta Performance Deta11 from Each Fac1]11:y
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Performance Details from Faclllty 10

System Delta had average success at this facility. The ink remover performance was
acceptable and the emulsion remover worked very well. A second application of the ink
remover as a haze remover did not remove the haze from the screens, therefore the facility
used their standard haze remover whenlneeded After three weeks, the print manager
decided they did not want to continue thelr participation in the performance demonstrations
because their standard ink remover and haze remover worked better than the alternative
products i

- The ink remover’s effectiveness w%ls considered average at this facility. Prior to the
performance demonstrations, the facility| was using an ink remover that had a chemical
composition very similar to that of the mk remover supplied in Product System Delta. This
facility cards off excess ink and also w1pes ‘the screen with a rag so there is very little ink
left on the screen when the ink remover ‘product is applied. The reclaimers did not like
using this product because of its strong smell and many of the employees felt that the ink
remover gave them headaches. Facility 10 did not use a pressure wash to remove the ink,
as recommended by the manufacturer. |Instead, they wiped off the dissolved ink with
~ reusable rags. i ' :

. The emulsion remover was very effectlve when diluted one part emulsion remover

to one part water (the manufacturer recommends diluting with 4 - 5 parts water). At this
dilution level, the reclaimers were very pleased with its performance and wanted to continue
using the product. This facility also liked|the emulsion remover’s lack of odor. When they
first started using this emulsion remover, 'they diluted it in 4 parts water, as recommended.
They found it did not work as well as the1r usual emulsion remover, so they tried diluting
it in two parts water, and found it worked 1best when one part emulsion remover was diluted
in one part water. v . :

The facility infrequently documented the performance of the ink remover as a haze
remover when applied a second time. After only a few screens, they felt that their usual
haze remover worked much more effecnvely On most of the screens, no haze remover was
needed, however, when it was required, Facﬂlty 10 used their standard haze remover after
using the alternative ink remover and emulsion remover

I ! ! :

Facility 10 did not notice that the alternative products performed differently with
screen conditions. The data did not show'any correlations between screen conditions (e.g.,
ink color, ink drying time) and mdlcators of performance (e.g., time to clean, quantity of
product used). The printer felt that screens that sat around for days before reclamation were
more difficult to clean than screens cleaned immediately after the print run ended.

s - .

No changes were noticed in screen wear or in screen failure rates. Print 1m.1ge
quality was good, however, since they were using their own haze remover, it is difficult to
determine if there would have been any changes to the print image quality as a result of
using only the alternative product system
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Performance Details from Faclhlty 11
Overall this facility felt that System Delta worked well. The prmtmg manager felt that
if the alternative products are actually safer for his workers or for the environment, then he
would like to use this product system at, his facility. The application procedures for the
alternative products closely resembled the1r usual reclamation procedures and this similarity
- may have made Facrhty 11 more receptlve to using System Delta.

The ink remover effectively removed the ink from the screens in all instances. -A
UV-cured ink system was used with all screens in the demonstrations. The, printer
commented that the ink remover was "less effective” when the ink dried on the screen for

a long time. The data from this facrhty shows that screens where the reclaimer took 5
minutes or less to remove the ink had dried an average of 2.7 hours prior to ink removal.
Screens where the ink removal step took llonger than 5 minutes had dried an average of 21.6
hours. By applying the ink remover imn!lediately after the press run, as recommended by
the manufacturer, it appears time spent on ink removal could possibly be reduced. Facility
11 followed the manufacturers instructions and used a pressure wash to remove the ink from
the screen. Before the ink removal step, |most of the ink was carded off the screen.

The emulsion remover Worked very well for this facility at a variety of
concentrations. The initial reclamations were performed without diluting the emulsion
remover and performance was very good.| After trying several different dilution ratios, they
found a mix of one part product to three parts water worked very well at this facility. After
applying the ink remover and emulsion remover, the screens were clean enough that a haze
removing step was unnecessary. Even without a haze remover step during the reclamation
process, the print quality was excellent. When using their usual products, this facility
attempts to minimize their use of haze remover; they only uses haze remover to clean a
screen when there is a haze that has built up over time or when much adhesive remaings in
the screen.

The same screen reclaimer performed all of the demonstrations and evaluated the
printing performance of the reclaimed screens. However, the reclaimer was moved to the
position of printer during the demonstratlons period. Undoubtedly, this change reduced the
number of screens that were reclaimed with the alternative product and the forms were also
lacking in details. Since he was pleased w1th the alternative product performance, he did not
take the time to record many specific detaﬂs Overall the use of System Delta did not
produce any deleterious effects of the screen mesh or subsequent print image quality. The
printing supervrsor noted that the alternative products may be reducmg their screen failure
rate.

|
i
|
|
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PRODUCT SYSTEM EPSILON

Facility Profiles

The operating conditions for each fac:hty that volunteered to reclalm their screens
using Product System Epsilon for one month are described below. This information is
provided as a basis of comparison to review the performance results of alternative product
system at each of these two facilities. - |

Profile of Facility 20 I‘

Facility 20 prints banners and pomt- f-purchase dxsplays on paper, plastic, metals,
ceramics, and glass. Their typical run is 210 parts and about 20% of their orders are repeat
orders. Of the approximately 10 employees at this facility, 1 - 3 are involved in screen
reclamation activities. The facility uses a variety of solvent-based inks including vinyl,
enamel, and a multipurpose ink. They use a dual cure emulsion. Screens used in the
Performance Demonstrations were polyester (untreated) Wlth a mesh count of 83 -280
threads/inch. The average screen size at th1s facility is 4 feet x 5 feet and apprommately 5-

10 screens are reclaimed daily. |

The standard ink remover product at Facility 20 is an acetone blend For emulsion
removal, they use a propnetary aqueous mlxmre which includes periodate salt (<10%).
Their standard haze remover is a proprietary aqueous mixture with sodium hydroxide
(<15%). There are some differences between the application method for the alternative
product system and that of their standard sy'stem The alternative ink remover is rubbed into
the screen with rags and then pressure was'hed For the standard product, the ink is wiped
off with rags and there is no wash. Whe:ll using the alternative haze remover, the facility
lets the product set on the screen for one or two minutes, however, with the alternative
product, the wait time is 10 - 30 minutes. | These differences in application procedure did
not seem to affect the opinions of the printers evaluating the products. :

Profile of Facility 24 '

The majority of the products prmted by Facility 24 are pressure sensitive mylar labels
-and polycarbonate Lexan face plates. Run lengths are typically 500 - 1000 impressions, and
approximately 50% of their business is for repeat orders. There are 15 - 20 employees
involved in production operations at this facility and 2 - 3 are involved in screen reclamation
operations. The facility uses both solvent-based inks and UV inks; sometimes on the same
screen. They use a direct photo stencil and a monofilament (untreated) polyester mesh. All
screens used in the Performance Demonstrqtlons had a mesh count of 355 threads/inch. The
average screen size at this facility is 36" x{ 36" and 3-5 screens are recla.lmed each week.

Fac1hty 24 uses a proprietary solvent blend mk remover consmtmg pnmanly of o

cyclohexanone, diacetone alcohol and dlpropylene glycol methyl ether. Their emulsion
remover is a proprietary aqueous mixture 'with at least sodium periodate. Their standard
.- haze remover is an aqueous blend [(consisting of sodium hydroxide (5%) and

- tetrahydrofurfuryl alcohol (< 15%). Application procedures for the alternative products were
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very similar to the methods of application for this facxhty s standard products

Product System Epsilon Performance Det(uls from Each Facility

Performance Details from Facility 20

Users of the reclaiming products \were asked to evaluate the performance of the
components of System Epsilon relative to the facility’s regular system. The screen reclaimer
thought that the products were generally better than their previously used ones. The
operations manager, however, felt that the ink remover did not perform quite as well in
cutting some inks as their previously- -used products. No evaluation sheets were received
from Facility 20, although the facility reported that they sent them. Unfortunately, they did
not make copies of the sheets before they were mailed. Therefore, all performance
information from Facility 20 was received {through the observer’s on-site documentation and
through weekly telephone conversations with the facility. The observer interviewed both the
reclamation employee and the opemtlons manager, who was also one of the printers who
used the ink remover. '

The ink remover worked acceptably[ in the facility, although some of the printers who
used it complained that it acted slowly. Performance was not as good on catalyzed inks as
on other solvent-based inks. The catalyzed inks also require more effort to remove with the
facility’s regular ink remover, but the alternative product did not perform as well as the
regular product in this case. The altematlve product did eventually remove all the ink from
the screens. The operations manager, who also used the product, commented that it was
. more of an respiratory irritant than their prev1ously used product; he said that the alternative
product smelled bad and made him duzy I

The emulsion remover worked well at this fac1]1ty One screen with an 83 mesh
screen that had been used with an aggresswe ink system, required at least two applications
of emulsion remover to clean. Two applications of emulsion remover are also required when
using the facility’s standard emulsion remc!)ver with this type of screen. The reclaimer felt
that either the coarse mesh or the ink system could have made the screen more difficult to’
clean.

Haze remover performance was acceptable. Again, when reclaiming screens with a
mesh count of 83 threads per inch, the haze remover also had to be applied 2 or 3 times.

Overall, the use of Product System! Epsilon had no deleterious effects on the screen
mesh or on the subsequent print quality image and the printer did not notice any change in
* screen failure rate over the time period that the altematlve products were in use.

Performance Details from Faclhty 24

This facility felt the ink remover and the emulsion remover worked better than their
standard system, and the haze remover performed as well as their own product. Screen
- printing is a relatively small part of the operatlons at this facﬂlty, and although they used
Product System Epsilon on all the screens they recla.lmed the total number of screens over
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four weeks was 14. P .
|
The ink remover consistently removed the both the solvent-based and the UV-cured
inks. Although the product performance was good for both ink types, this printer found the
UV inks easier to clean than the solvent-based inks. In addition, the facility found the
quantity of alternative ink remover used per screen was significantly less than the quantity
used of standard product. 5 ‘

l

The printer felt the emulsion remover was as effective as their standard product, and
it dissolved the stencil quickly. Product System Epsilon haze remover performance was
evaluated as the same as the facility’s standard haze remover. Although the data from this
facility indicates that there were several cases where the screen could not be reused for
reverse printing or for use with transparent inks, the printer felt that these restrictions were
not entirely due to the alternative products; Some of the remaining ink stains may have been
on the screen prior to the start of the alternative products demonstrations.

During the four weeks the products were used in this facility, no change in the screen
failure, mesh deterioration, or print quality were noted. The observer felt the facility
evaluated the alternative product’s perfofmance objectively and conscientiously. At the.
conclusion of the demonstrations, the printer mentioned that he was interested in continuing
to use the alternative ink remover and emulsion remover.




PRODUCT SYSTEM GAMMA

Facility Profiles

[

Profile of Facility 16

Facility 16 prints fleet vehicle markmgs on vinyl film. Their typical run length is
200 sheets, and approximately 60% of the1r orders are repeat orders. There are over 50
employees at this location, and 7 - 10 are mvolved in ink removal and 1 - 3 are involved in
screen reclamation. For the performance demonstratlons, all inks used were solvent-based
on polyester or monoflex screens with caplllary film emulsions. Screens mesh counts of 200
- 390 threads/inch were used for the demonstrations. Average screen size at this facility is
12 ft* and approximately 20 screens are reclaimed dally ' :

The standard ink remover at this facrhty contains at least tnpropylene glycol methyl
ether. For emulsion removal, they use a propnetary aqueous mixture with at least sodium
periodate. This facility uses two d1fferent haze removers: a paste which contains 25 %
sodium hydroxide, and a liquid which contams cyclohexanone (25 %), butyl cellosolve acetate
(25%), benzyl alcohol (25%), and d1acetone alcohol (20%). The application methods for
the standard ink remover and haze remover were the same as the procedures for the
alternative products. The alternative haze' remover, however, required a waiting time one
hour longer than the standard product. This change in procedure did not seem to affect the
results. :

Profile of Faclhty 25
Facility 25 prints point- f-purchase displays and overlays for appliances and
automotive applications. Print runs at this facility average 16 hours and approximately 80 %
of their orders are repeat orders. During the Performance Demonstration, this facility used
solvent-based inks and a direct photo stencﬂ on polyester screens with mesh counts of 175 -
420 threads per inch. The most common n screen sizes at Facility 25 are 42 inches x 42
inches and 42 inches x 50 inches. Apprommately 25 screens are reclalmed da11y

This facility’s standard ink remover isa solvent blend which includes the following
chemicals: cyclohexanone (<60%),- ; xylenes (<5%), ethyltoluene (<15%),
trimethylbenzenes (<35%), C-10 aromatlcs (<5%), and cumene (<5%). They also use
- another solvent blend which contains methyl ethyl ketone (<335 %), toluene (<55 %), n-butyl
acetate (<20%), and heptane (<15%). Theu' emulsion remover is a proprietary aqueous
mixture with at least periodate salt (< 10%) For haze removal, this facility uses a
proprietary aqueous mixture with at least sodrum hydroxide (<15%). Use of the alternative
~ products required some changes from the application procedures typically used by this
facility. When using the alternative ink remover, the screen is rinsed to remove the ink,
whereas the standard ink remover is w1ped off the screen. The standard haze remover
requires a one minute wait, and the altemagve product required at least a one hour wait, and
up to 24 hours." This additional waiting time may have inconvenienced the operators and
influenced their oplmons of the product performance
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Product System Gamma Performance Detrllils from Each Facility
A ‘ | ‘
Performance Details from Faclht'y 16
Product System Gamma ink remover and haze remover did not work well and Facility
16 decided not to use these products durmg the demonstration period. The emulsion
remover seemed to work very well; it wasieva.luated for the entire four-week demonstration
period. During the demonstrations, there did not appear to be any change in the screen
failure rate, or any noticeable effects on the screen mesh or frames
The ink remover was only used to clean four screens. The printer sprayed the
product on and let it sit for 30 second before wiping. In all cases it took a lot of effort to

clean the screens. The ink remover left an oily film and an ink residue in the mesh. The
facility decided to discontinue using the alternative ink remover based on these results.

The emulsion remover worked well, with no notable vanatlons in performance among
the screens used during the demonstration period. Although the product instructions require
waiting 1 - 2 minutes after applying the fproduct before pressure washing, the reclaimer
found that the emulsion began to fall off the screen within 30 - 45 seconds after application.
Screens were therefore pressure washed sooner than specified, with no noticeable effect on
product performance. Facility 16 uses screens encompassing a large range of sizes,
including some very large screens used for producing fleet markings for semi-trailers. The
amount of emulsion remover used to clean the screens varied accordingly, although the
results were consistent.

At this facility, the haze remover d1d not remove ghost unages from the screens.
After initial printing using the prescnbed procedure, thé screen reclaimer left the haze
remover on a screen for 48 hours in an attempt to remove the ghost image, with no success.
The fac1]1ty had to use their regular haze remover on the screens in order to be able to reuse
them in production. Use of the alternative haze remover was discontinued and the product
was not included in the performance demonstration. For both the haze remover and the ink
remover, an insufficient number of screens: were reclaimed with these products to determine
any correlations between demonstration oondltlons (e.g., number of i 1mpress1ons ink color)
and the product performance. l :

!

At Facility 16, one employee apphed the ink remover, and a second reclaimed the
screens and evaluated the printing quality on subsequent runs. Neither of these employees
had direct contact with the observer during the performance demonstration. Three different
people served as the facility contact durmg the course of the study. The confusion of so
many different contacts probably prevented the performance demonstration from being
managed as closely as it was in other fac111t1es

Performance Detalls from Faclhty 25

Although all three components of| System Gamma were used during part of the
performance demonstrations, the ink remoyer and haze remover did not work well enough
to be used for the complete four week period. The emulsion remover worked well and was
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used for the entire demonstration period.| During the demonstrations, the printer did not
notice any changes in the screen failure rate or any detrimental effects on the screen mesh,
or frame. : :

The ink remover did not work well at Facility 25. It should be noted that the
standard ink remover used at this facility is chemically very different from the alternative
ink remover supplied as part of Product System Gamma. Adverse chemical interactions may
have occurred on some of the older screens due to the differences in the chemicals, and may
have affected all phases of the alternative product performance. The employee who used the
alternative ink remover tried several different procedures in order to improve the
performance such as using presoaked rags to get more ink remover on the screen, waiting
3 - 5 minutes after application before wiping the ink, and laying rags soaked in ink remover
over the screen as soon as it came off the press Although these procedures helped remove
the ink from the stencil surface, there was still a large amount of ink left in the screen;
enough to completely block the mesh in some cases. - The residual ink was not removed by
the emulsion and haze removal steps. The facility used the alternative ink remover for a
week and a half before they had to stop because of the poor performance. None of the
screens cleaned with this alternative product worked well in production, so they all had to
be reprocessed with the facility’s regular products before acceptable printing quahty was
achieved. The facility used several different solvent ink systems and, in reviewing the data
from the printer’s observations, the ink system and the length of the ink drying time seemed -
to be the most influential variable in determining the level of performance of the alternative
products. However, the ink remover performance was not acceptable for any of the ink
systems used.

The emulsion remover performed consistently well on all screens and stencils. The
reclaimer found that the product acted faster on the stencil if the screen was wetted before
applying the emulsion remover. S

[

The haze remover did not work wel:l The haze remover was allowed to react on the
screens as long as 24 hours, without successfully removing the ink haze. The reclaimer
continued to use the haze remover after use of the ink remover was suspended, to see if it
would perform better if the haze was less severe She found that the haze remover worked
better if the screens were dried before the product was applied. Even so, too much ink haze
was left in the screens to be able to successfully reuse them. Ink residue left in the mesh
caused ghost images in subsequent jobs, and eventually solubilized in similar ink systems,
which caused the inks to become dlscolored durmg the printing runs. Facility 25, therefore,

discontinued the use of the alternative haze remover “after the second week of demonstratlorls
| v

At Facility 25, printing quality Judgements were made by the printer, along w1th the
other employees involved in the study. The personnel involved seemed to work hard to try
to get acceptable results from the products

|
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PRODUCT SYSTEM MU

Facility Profiles

The operating conditions for each facility that volunteered to reclaim their screens
using Product System Mu for one month are described below. This information is provided
as a basis of comparison to review the performance results of alternative product system at
each of these two facilities. ‘ ‘ -

Profile of Facility 17 ‘ o

Facility 17 prints decals on paper, plastics, metals, ceramics, and glass. Their typical
run length is 400 impressions, and appréximately 5% of their orders are repeat orders.
There are about 5 employees at this location, and 1 - 3 are involved in screen reclamation.
Both solvent-based and UV-cured ink systems are used at this facility; primarily UV irks
were used during the performance demonstrations. Screens with mesh counts of 280 - 390
 threads/inch and direct photo stencils were|used for the demonstrations, The average screen
size at this facility is 16 ft* and approximaftely 25 screens are reclaimed daily.

|

, The standard ink remover used at 1:-'~‘aci]ity 17 is a proprietary blend consisting of at
~ least propylene glycol ethers (<50%). Their emulsion remover is a proprietary aqueous
mixture which contains periodate salt (< 10%). For haze removal, they use a proprietary
aqueous mixture with sodium hydroxide (<15%). This facility did not have to modify their
application procedures significantly when! switching from their standard products to the
alternative product system. ' .

Profile of Facility 22 b o v

Facility 22 prints back-lit automotive graphic overlays on plastics. Typically, they
print about 500 sheets per run and approximately 90% of their orders are repeat orders.
There are épproximately 40 employees at this facility, and two people are involved in screen
reclamation. During the Performance Demonstration, this facility used solvent-based inks .
and a direct photo stencil. Polyester screens with mesh counts of 230 - 305 threads per inch
were used. The average screen size 11:1 this facility is 40 inches x 40 inches and
approximately 12 screens are reclaimed daily.

For ink removal, Facility 22 uses ]a custom solvent blend which consists of ethyl
acetate (20%’- 27%), methyl ethyl ketone (20%), and Xylene (20%). As an emulsion
remover, they use a proprietiry aqueous mixture with at least sodium periodate. Their
standard haze remover is a proprietary blend which consists primarily of tripropylene glycol
methyl ether. To use the alternative producti: system, this facility did not have to change their
standard procedures for application of the ink remover or the emulsion remover. The
alternative haze remover, however, did require a waiting time of at least one hour (and up
to 24 hours), whereas their standard haze remover did not have a wait time. This additional

i

time may have influenced the printer’s opinion of the product pérfomance.

Product System Mu Performance Details from'Each Facilii
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Performance Details from Facility 17

Facility 17 thought that Product Sy‘[stem Mu cleaned the screens well and the screen
reclaimer noted that the fumes associated with the alternative products were not as bad as
those produced by the fac1hty s usual products

The ink remover performed well. Compared to their standard product the reclaimer
noted that when using the alternative product he did not have to scrub the screens as much
and did not have to use as much product to get the screens clean. The printer commented
that it was more difficult to remove all of|the ink from the screen when the previous print
run was a long one. However, the data, although limited, do not show a change in the
scrubbing time required corresponding to a change in the length of the previous run. Black
UV inks were not removed as effectively as other UV ink colors.

The emulsion remover performance, was very good on all screens. The haze remover
worked well in most cases, except when the haze was unusually dark. This facility normally
uses two haze removers; one is a weaker? chemical that is used more frequently and the
other, stronger chelmcal is only used for| stubborn stains. The Product System Mu haze
remover worked better than the weaker of their two usual haze removal products, but not
as well as the stronger chemical. On the one screen they reclaimed that had solvent-based
ink on it, the alternative haze remover d1d not remove the haze and the printer had to use
their stronger haze remover to clean the screen All other screens reclaimed had been used
with UV ink, and on these screens, the facility felt that the alternative haze remover
performed as well as and more quickly than the weaker of their two haze removers.

Using the alternative products did nc!>t substantlally change the screen cleanmg routine
at this facility. The printer did not notice any changes in the screen condition during the time
the alternative products were in use. If less scrubbing is associated with the use of the
alternative products, then screen abrasion and possibly the screen fallure rate could decrease

with contmued use of the altematlve prodiicts.

Profile of Faclhty 22

This facility found the performance of Product System Mu ink remover and haze
remover was. not acceptable The printer thought the emulsion remover performance was
Very good. :

The ink remover was applied to the screens immediately after completion of the press
runs. Cleaning the screens still took a high level of effort and a long time to accomplish.
All screens took at least 20 minutes to clean and two screens took 60 minutes. Screen
cleaning required 10 - 16 ounces of product because of the large quant1ty required, the
facility ran out of ink remover after cleaning the twentieth screen. 'Even with this extra
effort, and extra product, an ink residue remamed on the screens. The ink remover was
especially ineffective on ink which built up partlally dried on the edge of the screen during
long runs. Overall, the facility contact commented that the product did not seem to cut the
ink at all. It should be noted that the standard ink remover used by this facility contains
strong hydrocarbon solvents and is chemmally very different from the alternative ink

i
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remover. These chemical differences may have led to an adverse chemical interaction.

The emulsion remover worked well, with no notable variations in performance among
the screens used. It required a low level o:f effort, and consistently removed all the emulsion
from the screens. The performance of 'the haze remover proved to be unacceptable at
Facility 22. Ghost images were not remoyed from the screens and the facility was not able
to reuse the screens until they were treated with their standard haze remover. For this
reason, use of the alternative haze remover was suspended during the first week of the
demonstration. . ‘ -

At Facility 22 the facility contact, who was the product development manager,
removed the ink, reclaimed the screens e:md evaluated the printing quality on subsequent
runs. Although these were not tasks he usually performs, it should have ensured consistency
of judgement on the product performanceevaluations. Product System Mu did not appear
to cause screen failure, or have any noticeable effects on the screens or frames.

L.
I
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'PRODUCT SYSTEM OMICRON-AE

Facility Profiles

The operating conditions for each facility that volunteered to reclaim their screens
using Product System Omicron-AE for one month are described below. This information
is provided as a basis of comparison to review the performance results of altematlve product
system at each of these two facilities.

Profile of Facility 2
, Fac:hty 2 prints signs, banners, and store displays on plastics and paper. A typmal
run is 150 pieces and approximately 40% of their orders are repeat orders. Of the
apprommately 12 employees at this facmty, 5 are involved in screen reclamation. All
printing is done with solvent-based mks and the screens used in the Performance
Demonstrations all had a mesh count of 230 threads/inch with a direct photo stencil. The
typical screen size at this facility is 50 ft? and about 6 screens are reclaimed daily.
|
Facility 2 uses a proprietary ink remover that mcludes at least toluene (31%), xylene
(24%), methyl isobutyl ketone (19%), ethylbenzene (6%) and diacetone alcohol. Their
standard emulsion remover contains at leas't sodium periodate. For haze removal, they use
a proprietary solvent blend that contams either at least dichloromethane (90%) and
isopropanol (1 %), or a blend that includes sodlum hydrox1de and cyclohexanone. Typically,
the haze remover is only used once a week at this facility. The application procedures for
the alternative products were s1gn1ﬁcanﬂy different from the facility’s standard methods,
including use of the alternative haze remover on every screen instead of once a week. These
changes may have inconvenienced the operators and influenced their opinions of product
performance h

Profile of Facility 19

Facility 19 prints graphic overlays, front panels, and membrane switches. They print
on plastics, metals, and paper. Their JObS usvally run for 5 - 1500 impressions and
approximately 70% of their orders are repeat orders. This facility uses solvent-based inks
and a direct photo stencil. The alternative products were used on screens with mesh counts
ranging from 156 - 390 threads/inch. Typlcal screen size in this facility is 30 inches x 33
inches, and approximately 60 - 80 screens! are reclalmed daily.

At Facility 19, their press-81de ink remover is a proprietary solvent blend consisting
of at least 20% propylene glycol ethers,  and petroleum hydrocarbons (<10%). Their
standard haze remover is a proprietary solvent blend which contains sodium hydroxide
(<15%). This facility uses the haze remover for ink, emulsion, and haze removal. The
alternative product system is applied as an ink remover, emulsion remover, and haze
remover separately. This change in the apphcatlon procedure may have taken more time and
inconvenienced the screen reclaimers, possnbly influencing their opinion of the product
system performance.
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Product System Omicron-AE Performance Details from Each Facility

Performance Detalls from Facility 2 .

Except for the emulsion remover, Product System Omicron-AE performed poorly at
this facility. Unfortunately, this facility became very busy during the demonstration period.
The excessive workload reduced the amount of time available for using the alternative
products and for experimenting with the apphcatlon procedures. A total of 30 screens were
reclaimed with Product System Omicron-AE over a 4 week period, but the Omicron-AE ink
remover and haze remover were only used on 7 of the screens, due to poor performance.
The Omlcron-AE emulsion remover was used on 26 screens and worked very well

The ink remover did not work well at thls facﬂlty, wh1ch used solvent—based ink
* during the demonstrations. The screen reclaJmer scrubbed one screen for 40 minutes trying -
to get the ink out of the mesh, whereas no lscrubbmg is needed with their usual ink remover.

The alternative ink remover was chemlcally very different than this facility’s standard
preduct and chemical interactions could have occurred. Their usual ink removing method
involved spraymg solvent onto a screen ina small, closed room. This was a particularly
unpleasant room in that there was a high concentration of solvents in the air, and there was
also a lot of build-up of ink solids on the'ﬂoor and walls. No respirators were seen when
the observer was on-site, although the faclhty reported that respirators are usually worn in
the "solvent room." Use of the alternative ink remover did not require the reclaimer to be
in the ink reclamation room. o

Facility 2 liked the performance of the emulsion remover very much and they thought
it performed better than their usual product even when diluted at one part emulsion remover
to two parts water. The manufacturers application procedure did not instruct the printer to
dilute the emulsion remover. When there was a thick ink residue left in the screen, the
emulsion was more difficult to remove. -

The haze remover did not reduce the haze in the screen mesh at all. The standard
haze remover at this facility contains some very strong chemicals such as dichloromethane
and has a very different chemical composition from the alternative haze remover. These
differences could result in adverse chemical interactions on the screen. to improve
performance, this facility used the alternatulle haze remover concurrently with Comet cleanser
to remove the haze. Comet is typically used at th1s facility as a degreaser. .

No changes in screen failure rate were noted durmg the demonstratlons but it could
be speculated that a reduced screen failure rate would result from longer term use of the
" alternative products at this facility because; of the abrasiveness of their usual products (such
as Comet). Unfortunately, the lower abrasiveness of the alternative products may be offset
by the amount of scrubbing required to get the screens clean. The reclaimer noted that his
scrubbmg was producing visible wear in the screen mesh. :

Performance Details from Faclhty 19
. This facmty did not continue using .>ystem Omlcron-AE after the m1t1al demonstration
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during the observer’s visit. The alternative products did not clean the screens to a level at
all acceptable to this facility and they were not willing to experiment with different
application procedures that may have improved performance. Also, the alternative products
seemed to require more time and effort than the facmty S usual procedures

This facility has one screen reclaimer per shift and nelther speak Enghsh Forms
- were going to be translated into Spanish and the printing manager was present for much of
the demonstrations and served as an interpreter. This facility tends to wash about 24 screens
“at a time in groups of eight. Using the alternative products severely interrupted the
reclamation process established at this facnhty This facility reclaims about 60 to 80 screens
per shift. Currently, they only use one product for ink removal, emulsion removal, and haze
removal. It is a very effective product, but the observer noticed it is also corrosive and
emits strong vapors. Other facilities that use this product try to limit its use. This facility
uses no other reclamatron products and expects all screens to be completely without haze
when reclamation is finished. Other facrhtles have less stringent haze removal requirements
or expectations. The alternative product performance would probably have been considered
acceptable at many other facilities. Also note that there may have been adverse chemical
interactions between this facility’s standa.rd haze remover and the alternative product,
because the two haze removers are chemlca]ly very different.
l

During the observer’s visit the altiernatlve,products were used with different ink -
systems and- several application techniques iwere evaluated. The type of ink did not seem to
affect the alternative product performance levels No changes in the rate of screen wear or
failure were noted during the product demonstratron It is likely that the altematlve products
would be less corrosive than their standard product in the long term.

The ink remover did not work eft|’ect1vely enough for this facility. Average ink
removal was observed, but the ink remover often had to be applied and scrubbed into the
screen multiple times. Ink often remained lin the screen at the edges of the print lmage and
stencil. This level of removal did not compare to the results this facility has using their
standard product as an ink remover, Where usually no scrubbing is needed.

The emulsion remover often did noti remove all of the emulsion from the screen. The
emulsion remover required more scrubbingthan with their standard product. Often, multiple
applications were required to remove all of the emulsion. Still, emulsion tended to remain
in the screen around the edges of the stencll

: The haze remover worked fairly well leaving only a hght haze. This haze, which
would have been acceptable at many of the other facilities participating in the project, was
unacceptable for this facility. Even when the haze remover was allowed to stay on the
screen for longer than the directions suggested no appreciable improvement in performance
was noted. When Facility 19 uses their usual haze remover, the haze d1sappears from the
screen. ‘ i

|
|
|
1
|
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PRODUCT SYSTEM OMICRON-AF

Facility Profiles

The operating conditions for each facrhty that volunteered to reclaJm the1r screens
usmg Product System Omicron-AF for one month are described below. This information
is provided as a basis of comparison to review the performance results of alternative product
system at each of these two facilities.

Profile of Facility 4 ‘ ,

Facility 4 prints decals on plastic sheets. A typical run is 3,000 sheets, and
approximately 50% of their orders are repeat orders. Of the 30 - 40 employees at this
facility, approximately 4 are involved in screen reclamatron All printing is done with UV-
cured inks. All screens used in the Perforn'rance Demonstrations were polyester (calendared)
with a typlcal mesh count of 390 threads/inch with a direct photo stencil. The average
screen size at this facility is 35 inches x 38 Emches and approximately 6 screens are reclaimed
daily. ‘

As their standard screen reclamatlon products, Facility 4 uses two proprietary
products for ink removal, and also uses propnetary products for emulsion and haze removal.
These products are sold by a manufacturer not participating in the performance
demonstration. The MSDSs for all of these products state that they contain no carcinogens,
no ingredients with TLVs or PELs, and no petroleum derivatives. The application procedure
for the alternative ink remover recommended that the ink be wiped off the screen. This
facility’s standard ink removal practice is to rinse the screen. The screen reclaimers were
trained on this change in application method, but the extra physical effort required may have
influenced their opinions of the product performance The emulsion and haze remover
application techniques are very similar for the alternative and standard products

Profile of Facility 18 i B o o

Facility 18 prints graphic overlays| for the electronics industry and nameplates and
panels. All of their printing is done on plastics. Their typical run length is 16 hours and
approximately 80% of their orders are repeat orders. There are approximately 40 employees
at this facility, three of which are mvolved in screen reclamation activities. During the
Performance Demonstration, this facility used solvent-based inks and they used both a direct
photo stencil and a capillary film stencrl High tension monofilament polyester mesh
(untreated) screens with mesh counts rangmg from 110 - 460 threads/inch were used.
Typical screen sizes in this facility are 1,596 in?> or 952 in?, and approximately 10 - 15

screens are reclaimed daily. i

" As their standard ink Iemover, Facrhty 18 uses a proprietary solvent blend that
contains at least pentanedioic acid and dulnethyl ester (<20%). Their standard emulsion
remover is a proprietary aqueous mixture with at least sodium periodate. For haze removal,
this facility uses a proprretary aqueous mlxture that contains sodium hydroxide (<15%).

Facmty 18 typrcally rinses’ the mk remover from the screen, but the altematrve producti

l
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| , .
required the screen reclaimer to wipe the ink off the screen. The extra physical effort
required may have influenced the screen reclaimers opinions of the product performance.
The emulsion and haze remover application techniques are similar for the alternative and
standard products. . ' '

3
i

Product Sy‘ stem Omicron-AF Performance Details from Each Facility

Performance Details from Facxhtly 4

After using Product System Omicron-AF for two Weeks Facﬂlty 4 decided they did
not want to continue participation in the| performance demonstrations. When using the
screens reclaimed with Omicron-AF in subsequent print _]ObS the printer noticed a ghost
. image. He cleaned the screens again using his own product to remove the haze and was then
able to reuse the screens. Faced with a tlght production schedule, the printer was unable to
continue using Product System Omlcron-A]F since additional time would be required to
reclean the screens with h1s standard product

After using the mk remover, the prmter evaluated the screen and reported that the ink
was removed effectively on 80% of the screens. However, after using the emulsion
remover, the printer noted that on every screen an ink residue remained in the stencil area.
He felt that this ink residue norma]ly would not have been a problem, because his haze
remover could remove it. The altematlve haze remover could not.

-l
~ The printer was pleased with the peirformance of the emulsion remover. He reporlted
that it removed the stencil completely and easily.

The performance of the haze remover was unacceptable at this facility. When
following the manufacturers application instructions, the haze remover reduced the residue,
but did not remove it or s1gmﬁcantly hghtien the ink stain on the mesh, even after vigorous
scrubbing and a long high pressure water wash. A ghost image was clearly visible on
subsequent print jobs which requlred the prmter to clean the screen again with his standard
haze remover. { '

To improve the product perform.lmce, the printer varied several condluons he
increased the soaking time on the screen| for the ink remover and the haze remover, he
~ increased the quantity of ink remover and haze remover, he sprayed the haze remover ona
scrubber pad instead of directly onto the screen and he tried drying the screen before using
the haze remover. These techniques did not improve the performance of the product system.
During the two weeks of demonstrations, product performance was quite consistent as were
the demonstration conditions (e.g., ink type, emulsion type, screen condition). The printer
did not think further use of the product wlould provide any different data. '

Overall, the printer did not nouce any change in screen failure rate over the time
period that the alternative products were 1h use, however, he did need to clean each screen
a second time with his own haze remover in order to be able to reuse it. The printer thought
this haze would build up on the screen al.nd would eventually prevent the emulsion from
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adhering to the screen.
|
Performance Details from Facility 18
Facility 18 used Product System Omicron-AF for four weeks. The press area
supervisor was asked to comment on the performance of the system several times during the
performance demonstration period. He felt that, in general, the ink remover and emulsion
remover products worked as well as the products they were prevmusly using. The haze
remover, however, did not give acceptable results, and they stopped using it during the ﬁrst
week of the demonstrations.
| - .
. The ink remover worked well in most cases. Two of theu' solvent—based mks whmh
were difficult to clean with their regular products also required more effort with the
alternative products. The facility’s standard procedure for these inks is to apply haze
remover twice after reclaiming. Ink res1due left by the alternative chemicals required this
practice to be continued during the performa.nce demonstratlon

The emulsion remover performed ‘iavell on all screens and stencils. The reclaimer
noted .that the stencil dissolved easily with this product. The haze remover did not work
‘ well. After reclaiming several screens, it was determined that the screens could not be
reused until the facility’s regular haze remover was applied to them Facility 18 therefore
discontinued the use of the alternative haze remover.

i

Screen size at this facility was relatlvely uniform, and careful controls were placed
on screen condition and tension. Retensmnable frames were used exclusively. The screens
were brought to the reclaiming area with most of the ink removed from them already, having
been carded off at the press. Facﬂ1ty 18 had tried other products which were advertised as
"safer”, and they had one bad experience where one of the products damaged their plumbing
system. The same person reclaimed the screens and evaluated the print image quality. This
employee was knowledgeable about the entire screen printing process

The products in System Omicron-AF were not observed to be detrimental to the .
screen mesh, the printing equipment during the performance demonstration. Print image
quality was not affected

|
|
!
|
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PRODUCT SYSTEM PHI !

Facility Profiles

The operating conditions for each facility that volunteered to reclaim their screens
using Product System Phi for one month are described below. This information is provided
as a basis of comparison to review the performance results of alternative product system at
each of these two facilities. ‘

Profile of Facility 5

Facility 5 makes interior signs,| marks parts, and prints identification badges.
Primarily, they print on plastics and on metals. A typical run is 100 pieces, and
approximately 80% of their orders are repeat orders. Of the 15 employees at this facility,-
approximately 3 are involved in screen printing operations and 1 employee is responsible for
screen reclamation activities. The facility uses a variety of solvent-based inks including
vinyl-based inks, epoxy inks and a multipurpose ink. They use capillary film for their
emulsion. All screens used in the Performance Demonstrations were polyester (no treatment)
with a typical mesh count of 305 threads/inch. The average screen size at this facility is 20"
x 20" and approximately 2 - 3 screens are reclaimed daily.

| En ' ' - :

The standard ink remover used at; Facility 5 is a blend which contains 55% - 56%
propylene glycol ether. For emulsion removal, they use a product which contains sodium
metaperiodate (5%) and their standard ha?e remover contains sodium hydroxide (< 15%).
The application procedure for the alternative product system was very similar to the standard
procedures used at this facility. 1 » v

|
Profile of Facility 23 [ o
The majority of the products printed by Facility 23 are front panels, overlays, and

labels on plastics. They also do some prin'ting on paper, metals, and glass. Run lengths are

typically 150 impressions, and approximf ly 82% of their business is for repeat orders.
There are less than 5 employees at this facility and two are involved in screen reclamation
operations. The facility uses several types of solvent-based inks including vinyls, acrylic
vinyls, and epoxy inks. They use a dual-cure emulsion and a multifilament (untreated)
polyester mesh. Mesh counts used in thé Performance Demonstrations ranged from 195 -
- 305 threads/inch. The average screen sizcj, at this facility is 1,305 in® and approximately 3 -
5 screens are reclaimed daily. : ' '

. For ink removal, Facility 23 uses 4prop_rieta1'y blend which contains at least xylene,
‘propylene glycol methyl ether, and diace{tone alcohol. Their standard emulsion remover
product is 100% sodium periodate, and their standard haze remover is a proprietary aqueous
mixture which contains sodium hydroxide (<15%). This facility did not have to modify
their product application procedures whexi switching from their standard ink and emulsion
- removers to the alternative products. The alternative haze remover required up to a 30

minute wait, which tended to disrupt tfhe production schedule at this facility. This
inconvenience may have influenced the priinters opinion of the products.
. X i L - - -
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Product System Phi Performance Detalls from Each Facmty

Performance Details from Facthty 5

At the conclusion of the Performance Demonstrations, the printer was asked to
compare the performance of each component of Product System Phi to the system they
previously used at this facility. Overall, the printer felt the emulsion remover worked better,
and the ink remover and the haze remover 'd1d not work as well as their prevrous reclamation
products. :

| . . .

On most screens the printer reporte:.d that the ink was removed effectively, however,
there was an light to moderate ink haze remzumng on 35% of the screens after using the ink
remover. This facility found the ink remover performance was the same whether used on
vinyl inks or on epoxies. Although not included in the Performance Demonstration protocol,

. the printer used this product as an m—prdcess ink remover, not just as a reclamation ink
remover. He found it would start to detenprate the stencil if left on the screen for more than
a few seconds. By spraying on the ink remover, w1pmg it off very quickly, and allowing
the screen to dry before pnntlng, he was able to use it in-process without affecting the pr:mt

quality.

" The printer was very enthusiastic about the emu1s1on remover, commenting that 1t
consistently dissolved the stencil very qmckly with minimal effort. After the conclusion of
the Performance Demonstrations, he requested more mformauon on the product so he could
continue to use it in his fac1hty :

The haze remover performance was not up to the standards of th1s printing fac111ty
When following the manufacturer’s apphcatlon instructions, the haze remover did not remove
the haze satisfactorily. The printer commented that he thought the haze remaining on the
screen would deteriorate the screen over time. To improve the performance, the printer let
the haze remover sit on the screen overmght (mstead of the recommended 3 - 5 minutes),
he wiped the product off with rags before pressure washing, and he tried using more ink
remover hoping that there would be less mk stain later. None of these techniques improved
the performance of the product. The pnnter did note that he preferred the very mild odor
of this product to the strong, unpleasant odor of h1s own haze remover.

In reviewing the data from the prmter s evaluatlon forms, there does not seem to be
a correlation between any spec:fic screen: condition (e.g., ink type, ink color, number of ,
impressions) and variations in the product performance Overall, the use of Product System
Phi had no deleterious effects on the screen mesh or on the subsequent print quality image
and the printer did not notice any change i in screen failure rate over the time period that the
altematlve products were in use.

Performance Details from Faclhty 23

Generally, this facility felt the emulsion remover worked well, but they were not
satisfied with the ink remover and the haze remover of Product System Phi. While the
actual performance of the alternative products was often adequate, the procedures involved
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with using the products disrupted the fac1hty s routine. After two weeks of demonstrations,
this facility discontinued their part1c:1pat10n in the project and only submitted data on 8
screens. In addition to problems with the product application procedures, this facility
experienced personnel problems that cantributed to ‘their decision to discontinue their
participation after two weeks. The main screen printer/screen reclaimer involved with the
demonstrations was absent for two wecks in the middle of the project. No screen
reclamation with the alternative products continued during her absence. When she returned,
so much work had accumulated that the facxhty decided they could not spare the time for the
demonstrations. Il :

‘The printer found the performance of the ink remover to be inconsistent. ‘When using
metallic inks, the alternative ink removerlworked better than their standard product. With
other ink types, the ink remover did not effectlvely remove the ink from the edges of the
stencil and it did not remove as much ink|from the screen as their standard product. Their
standard ink remover is a solvent blend whose chemical composition is’ very different from
that of the alternative ink remover. On older screens that have been reclaimed many times,
adverse chemical interactions between the standard product and the alternative product could
occur due to these differences. i

The printer felt the emulsion remover was as effective as their standard product, and
it dissolved the stencil faster than their standard emulsion remover. ' Product System Phi haze
remover required more contact time with the screen than this facility’s usual haze remover.
This additional waiting time impeded the facﬂlty s ability to reuse screens at the needed rate.
In addition to the inconvenient wait t:lme the haze remover often d1d not reduce the haze
sufficiently and the facility had to follow up with their usual product before the screen could
be reused. The printer noted that the haze remover was less irritating to the resplratory
system than their usual haze remover. '

| | :
During the two weeks the products were used in this fac1hty there was no notlceable
mesh deterioration, no change in the screen failure rate, and no change in prmt quahty
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PRODUCT SYSTEM ZETA

Facility Profiles

The operating conditions for each |facility that volunteered to reclaim their screens
using Product System Zeta for one month are described below. This information is provided
as a basis of comparison to review the performance results of alternative product system at
each of these three facilities. |

Profile of Facility 6 i _
- Facility 6 prints store dlsplays, trans1t markings, and movie posters on plastics and
paper. Their typical run length is 250 - 300 sheets, and approximately 5% of their orders
are repeat orders. Of the approximately 25 employees at this facility, 1 - 3 are involved in
screen reclamation. Currently, they used solvent—based water-based, and UV inks, but they
are in the process of discontinuing their use of solvent-based ink systems. All screens used -
in the Performance Demonstrations were made of a polyester mesh with thread counts
ranging from 280 - 420 threads/inch. The average screen size used at this facility is 35 ft°
and 10 - 15 screens are reclaimed daily.

Facility 6 uses a proprietary blend which contains propylene glycol ethers (<50%)
as their standard ink remover. Their emulsion remover is a proprietary aqueous mixture
with periodate salt (<10%). For haze removal, they use a proprietary blend consisting of
at least sodium hydroxide, potassium hydroxide and propylene glycol ether. The application
procedures for the alternative products were similar to the methods for applying the standard
products.

Profile of Facility 7 |

Facility 7 prints roll labels, fleet markmgs point of purchase displays, and decals.
A typical run length is 275 sheets. Theref are less than 5 screen printing employees at this
facility. The facility uses both UV ink and solvent-based ink. During the Performance
Demonstrations they used a capillary fi]m emulsion and the screen mesh was an abraded
polyester Mesh counts ranged from 230 - 390 threads/inch. The screen size typically used
in 1th1s fac1]1ty is 60" x 52", and 10 - 12 slcreens are reclalmed dally

For ink removal, Facmty 7 uses lacquer thinner, as well as a proprietary product sold
by a manufacturer not partlclpatmg in the performance demonstration. The MSDS states that
this product contains no carcinogens, no ingredients with TLVs or PELs, and no petroleum
derivatives. Their standard emulsion remover is a proprietary aqueous mixture which
contains periodate salt (<10%). As a haze remover, they use a proprietary aqueous mixture
with sodium hydroxide (<15%). At this facility, the application procedures for their
standard products were very similar to) the methods recommended for the alternative
products. However, the facility only apphes their standard haze remover to about one screen
per month. The alternative haze remover lwa.s needed for all screens. This additional effort
may have influenced the screen reclaimers opmmns of the alternative product system
performance. '
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Profile of Facility 15 ‘ L
Facility 15 prints store fixtures, 'banners and pomt-of-purchase dlsplays They
pnmarﬂy print on plastics, but they also do some jobs on paper, metal, and wood. A typical
run is 800 sheets and 70% of their orders are repeat orders. Of the approximately 5
employees involved in screen printing at thrs facility, 2 are involved in screen reclamation
activities. Several different types of ink are commonly used at Facility 15, including vinyls,
epoxies and UV-cured inks. All screens used in the Performance Demonstrations were
polyester and a direct photo stencil emulsion was applied. Mesh counts durmg the
demonstration period ranged from 156 - 305 threads/inch. The average screen size used at
this facility is 35 inches x 45 inches and 4 5 screens are reclaimed dmly

For ink removal Facility 15 uses |acetone as well as a proprietary product sold by
a manufacturer not partmpatmg in the performance demonstration. The MSDS states that
this product contains no carcinogens, no ingredients with TLVs or PELSs, and no petroleum
derivatives. For emulsion removal, they; use a proprietary aqueous mixture with at least
sodium periodate. Their standard haze remover is an aqueous blend consisting of potassium
hydroxide (27%) and tetrahydrofurfuryl alcohol (11%). At this facility, the application
procedures for their standard products were very similar to the methods recommended for
the alternative products. However, the facility only applies their standard haze remover to
about 5% of their screens. The altematlve haze remover was needed for all screens. This
additional effort may have influenced the screen reclaimers opinions of the altematlve
product system performance. !

| BN
Product System Zeta Performance m’ﬁ from Each Facility

Performance Detalls from Faclhty 6

This facility had mixed success [w1th System Zeta. The demonstrations were
complicated by the fact that the screen reclalmers spoke almost no English and the forms had
to be translated into Spanish. Two dlfferent reclaimers participated in the demonstrations,
but another person was involved to elther, translate the reclaimer’s forms or to write down
results. Because of this situation, the observer was not confidant that all the information
received was accurate. Another confoundmg factor was that the product arrived late at the
facility and the observer was not present to assist the pnnter with the apphcatlon instructions
and with trouble-shooting, as was done at most other facilities. It is possible that better
results could have been achieved had the observer been present

|

At Facxhty 6, the mk remover d1d not Work as well as their usual product Durmg
the demonstrations, this facility used the alternatlve products on screens with solvent-based,
- UV-cured, and.water-based: inks. The faltematlve ink remover performed poorly with
solvent-based mks it worked well on one screen with water-based inks, and performance
was mixed on screens with UV inks. Faqﬂrty 6 needed to use their regular remover to get
the ink out of several of the screens after: usmg the altematlve mk remover.

This facility had mlxed results w1lth the emulslon ‘remover. In general, when the
emulsion remover was used at a strength of three parts of product to one part water, or
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stronger, the stencil dissolved quickly. At weaker concentratrons the emulsion remover
worked much more slowly than their usual product and the printer needed to use their usual
emulsion remover to get the screens clean! However, these results were not consistent, and
on some screens where the stronger formulation was used, the stencil did not dissolve
completely. ' '

The haze remover worked very poorly for this facility. It did not seem to reduce
haze produced by UV-cured or solvent—based inks and it was not used with water-based inks.
! A

Performance Details from Faclhty 7

The alternative products arrived iat Facility 7 during a very busy period. The
facility’s initial response to the alternative products’ performance was negative. The poor
initial performance combined with mcreaéed activity at the facility led to a situation where
little information was collected on altematrve product performance. This facility also
received the alternative products shipment late and the observer did not have the opportumty
to assist the printer with the apphcatlon technique or to suggest procedures to-improve
performance. This assistance was glven through telephone conversations between the
observer and the facility contact, however, this may not have been as effective as in-person

support. {
The ink remover performance at F{aci]ity,7 was poor. The facility was particularly
unhappy with the directions which said to let the ink remover sit on the screen. The ink
remover dried qurckly into the screens, stuck into the mesh and it was then completely
ineffective at removing ink. This facrhty was only able to use the ink remover if they
applied additional ink remover and began wiping it out of the mesh immediately. These
changes improved the performance of the ink remover slightly, but often the facility used
their usual ink remover to remove all mk from the screens. Facility 7 did use the ink
remover on one screen with UV ink and found it worked much better. As their standard ink
remover, this facility uses a lacquer thmner in some cases. Adverse interactions could occur
when using the alternative ink remover because its chemical composition is very different
from lacquer J . ,
Imtlally, the faclhty dﬂuted one part emuls:on remover to ﬁve parts water At this
concentration, the emulsion remover d1d not dissolve the stencil unless the product was
reapplied. When they changed the dllutlon to one part emulsion remover to three parts
water, the stencil dissolved easily with httle scrubbing effort. The facility did have problems
with the emulsion remover drying qmckly into the mesh. Wiping the emulsron remover
' umnedratelyv ff—:of the screen mded the product’s performance. P

The haze remover ‘was not effectlvle at thls facrhty, they drd not thmk that the haze
remover worked at all. Facility 7 only ﬁlled in the haze remover information on the data
sheets for one screen, although they tried it on several screens and the performance was
consistently d1sappomtmg, i
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Performance Details from Faclhty 15

Facility 15 did not like System Zeta compared to their usual products Under most
conditions, they were unhappy with the: performance of all three alternative products.-
Because the alternative products did not work well, the facility recleaned their screens with
their usual products after each demonstration. This double cleaning greatly increased the
time required for screen reclamation. Each time the facility tried the alternative products,
their confidence in the product’s abilities to clean the screen decreased making it even harder
to convince the facility to contmue with the demonstrations. They submitted data on only
eight screens. {

The ink remover did not effectlvely remove the ink from the screens unless it was
applied several times. Compared to their standa.rd product, more scrubbing was required and
the facility often had to follow up with tl‘leu' usual ink remover to get the ink out of the
screens. The standard ink remover is very, different chemically than the alternative product.

- This deference may cause adverse chemlcal interactions.
|

At Facﬂ1ty 15, the emulsion remover had to be apphed multlple times to effectwely
clean the screens. Using the emulsion remover undiluted did not eliminate the need for a
second application to remove all emulsion from the screen. Even with multiple applications
of the undiluted emulsion remover, Fac1hty 15 often had to use their usual emulsion remover
_ to get the screens to the level of cleanliness that they wanted.

The haze remover required haxder scrubbmg than thelr usual product and did not
seem to reduce the haze. Once again, Facnhty 15 had to resort to using their usual haze
remover to reduce the haze to an acceptable level .

The performance of the alternative lproducts did not seem to be affected by the types
of ink or by ink color, although there was|a possibility that the alternative products worked
slightly better with UV-cured inks than Wlth solvent-based inks. Since the data available was
so limited, it is not possible to draw any conclusions on correlations between product
performance variations and screen condmons No screen side effects were noticed during
the performance demonstratlons, although' increased scrubbing will produce a greater level
of mesh abrasion, which may in turn lead to lngher screen fazlure rates
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